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to any one, but ‘fas aman makes his bed so 


; and, unless there is something 





return to the use of some few good old Saxon 
sto be feared that their full meaning 
ipplication may be Post. 
e tir is how come when any man that is 
| ‘with his hand thrust out behind him,”’ 
uve it hand pierced with the arrow of 
} ec seorn, and forever marked as one not to 
ted. 
Honest deeds need no concealment, no mystery. 
) sion is a mathematical term, and used to be 
das a short method of performing subtrac- 
mathematical operations ; but of late it 
juired an application to other operations 
most woeful in its consequences, 
It is to be most ardently wished that every one 
carefully survey Aimese/f in this matter. It 
ot necessary to look after any one else, but let 
ery man balance his own account, and begin 
esh, and remember the meaning and the com- 
ensiveness of some of those old Saxon words 
rood must result from it. They are words 
3) lable, « asily remembered if we only half 
l. if remembered, must do more to redeem 
the times than anything else that could be done. 
With this simple test for every action, we shall 
see a change in affairs, public and private, 
and shall no longer be obliged to blush for our- 
selves or our friends, for 
Righteousness Exalteth a Nation, but Sin is a 
Re proa h to any People.” 
ILLUMINATING POWER. 
> 
We republish, from the London Journal of 
Gas-Lighting, the main points of a lecture deliv- 
red before the Institution of Civil Engineers, in 
London, on 15th of last month, by Mr. William 
Sugg, upon the testing of the illuminating power 
f gas. This is one of the most vital points to the 
ras-maker, and one that we feel bound to say is 
ther not fully understood or not carefully prac- 
tic i 


Phe trouble in the whole matter is simply here 
When one speaks of gas as being such and such 


candle power, it does not convey any definite idea 
even to those familiar with the business, for the 
‘*standard”’ burner 
own ; has stated the candle 
of his gas, it is necessary to inquire 


ther it is determined by jet photometer or 


reason that every man has a 


his and after he 
power 
whe 
not; if by a bar photometer then—what burner 
do you use, etc. ? 


By the article that we refer to above t will he 
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een that even in England, where they have a le 
gal standard burner, the re also perplexed fron 
the fact that they hay t il o. these, d now 
Mr. Suge. who has prol ive s much stucly 
to this subject as any England, proposes 


This 


n in hand by the 


to establish another means of comparison. 


] 


is a subject which should be take 


Gas Engineers of America, for here we have no 
legal standard burner 

We would not advocate any legislation on this 
subject, at least for the | ent: but we would 


suggest that, at the next meeting of the American 
Gas-Light Association, this matter be referred to 
a committee of the ablest engineers in the coun- 
try, and that they be empowered to make experi- 
what 


ments, gather information as to has been 


done elsewhere, and propose a standard burner 
which shall be used in describing the quality of 
gas in this country hereafter. It does not follow 
that any better burners than those already in- 
: but what 
is wanted is some one burner that can be used by 
mutual that 


standard of comparison, so that 


vented ean be devised for this purpose 


consent, and will give a definite 
when two men 
are talking about the candle power of gas, they 
will feel some degree of certainty that they are re 
ferring to the same thing as a standard. 

One thing should be born in mind in the con- 
sideration of this subject, and that is that gas is 
a commercial commodity, and the burner should 
be adapted to the gas ordinarily manufactured. 

We often hear it stated that in testing the illu- 
minating power of gas that 15 is no more than fair 
to give it (the gas) the advantage of the best 
burner that can be found for the particular gas 
n question. 

This is true as regards the consumption of gas, 
but for means of comparison, by different persons 
who are engaged in the manufacture of gas, and 
who wish to compare their workings and their re- 
sults, it is necessary that an absolute and invaria- 
ble standard should be adopted. The proper men 
are the 


to determine this standard gas-makers : 


and we would suggest that those who desire to 


advance the real interest of their business give 
this matter careful study. 

We shall watch with interest for the full report 
of Mr. Suge’s lecture, which we hope to give our 
readers at a later day. The apparatus necessary 
for making photometrical experiments has been 
state of perfection in this 
the 


successful application of electricity has enabled a 


brought to a great 


country: and, in some that we have seen, 
single operator to terminate his test instantly, 
thus removing some of the liabilities to error. 
What 
but, before we adopt a standard, let us understand 


is wanted now is a Standard Burner ; 


what we need, and agree upon such a one as will 


be satisfactory in its results. 





FOUL LIME. 
enseipenian 

We publish to-day a description of the method 
adopted by one of the companies of this city for 
deodorizing foul lime, so as to avoid the disagree- 
able odors that arise from the purifying boxes at 
the time of changing. In many smaller works, 
of course. in more thinly settled communities the 
amount of lime used is comparatively small ; but 
when used in large quantities, in crowded locali- 
ties, it becomes necessary to protect the neigh- 
borhood by all reasonable means within the pow 
er of the company. Such is the case described, 
and the treatment of the case has been successful 
and satisfactory, not only to the residents in the 
vicinity, but to the Board of Health. We are 
glad to be able to record the details, as given by 
our correspondent, as they may be of service to 

the managers of works elsewhere 


THE MUNICIPAL GAS COMPANY. 
Che following is a list of the officers and direc 
of this R. M. C. 
dent ; Peter Gardner, Peter H. Watson, Geo. W. 
Gilbert, William Schwarzwalder, Geo. W. 


Charles G. 


company Graham, Presi- 


King, 
Francklyn, Theodore Weston, Thomas 


2 Rowland, Directors : Samuel J. Young, See 
retary Thos. W. Collins, Engineer ; Kk. Baron 
Jerzmanowski, Consulting Engineer. Che capi- 


ial stock is $500,000. 
the 
their works, foot of 

About 
llouse, and since then have introduced their gas 
We 


the intention is to demoustrate the practicability 


Phe company is now mak- 


ing gas under lessie du Motay patent, at 


fist street and North 


they lighted 


River 


two weeks ago the Gilsey 


in two or three other places. understand that 


of making gas by this process, and that they aré 
furnishing a gas of about twenty candle power, 
of a specific gravity of about °650 or “670. The 


price charged at present isthe same as that of 


other companies. 





HOISTING APPARATUS. 
_ 

Che illustration which we give on another page, 
of a machine for hoisting, etc., shows one of the 
best modes of handling coal by machinery that 
we have ever seen. Its simplicity is remarkable, 
The 
machines, in both forms, have been in use at the 
18th Street Station of the Manhattan Company's 


and yet its efficiency is unquestionable. 


works for some time, and quite a number of gen 


tlemen connected with large interests in this 


vicinity have visited the works recently to witness 
the operation of handling coal by means of them 


which has proved satisfactory in every case. 





NEW ENGLAND ASSOCIATION OF GAS 
ENGINEERS. 

We have received a portion of the r port of the 

proceedings of the New England Association of 

Gas Engineers, but it was too late for this issue. 


In our next we hope to be able to give our read 


|} ers a full synopsis of the Proceedings 





Sat 


siderable talk just now about pumping salt water 


WaTER FoR New Yorxk.—There is con- 


for use of fires, flushing sewers, etc. It seems 
that no scheme is too wild too gather advocates. 
No pumping system can be always relied on, The 
Chicago fire happened to burn the water works, 
and they were useless. In many places no other 
system can be used, and there it is the best to be 
had. We are but of the 
Croton supply, the rest going to waste. What is 
wanted is a system of larger pipes and mains, and 


now using one-fourth 


the means of availing ourselves of what we have, 


and not a complication of systems. The fresh 
water will do everything that salt water will do, 
but the salt water cannot be used where fresh 


water can. As to flushing sewers they now 
flushed with 100 millions of gallons a day. 


are 





THe Price or Gas.—In reply to our request 
Journal, we have re- 
We hope that 


all those who have not yet sent us the price at 


in the last number of the 


ceived quite a number of answers. 


which they sell gas, will not fail to do so at as 
early a day as possible. It is proposed to con- 


tinue the list so as to make .the record complete. 





Sugg’s Lluminating Power Meter. 
ethene s 
At the Meeting of the Institution of Civil En- 
15—Mr. G. R. 
phenson, President, in the chair—the Paper read 


gineers, on Tuesday, Feb. Ste- 


was ‘‘On Estimating the Dluminating Power of standard Argand for 16-candle gas, with a 24-hole 


Gas,” William Sugg, Assoc. Inst 


Coal 
CE 


by Mr. 


[It was observed that, notwithstanding the at 
tention which had been bestowed upon the sult 
ject, gas photometry was still in an unsatisfactory 
state. With even the most perfect apparatus, thi 
same quality of gas was differently estimated in 
different places, beeause there was no generally 
recognized standard burner. The jet photomet« l 
riginally invented be the late Mr. George Lowe, 
M. Inst. ©, 


possible to ascertain, by simple inspection, th 


E., had been so improved, that it was 
true Uluminating power capable of being evolved 
from different coal gases. 

It was generally acknowledged that the most 
accurate way of estimating the illuminating pow 
er of gas was by burning a known quantity of 
that gas in a standard burner, and comparing thx 
light with that from a known quality of oil o1 
sperm, consumed in a certain kind of lamp o1 
candle, In the L852, 


parliamentary standard of 


England, since year 
comparison 
had 


been a sperm candle, of six to the pound, 


burning at the rate of 120 grains per hour; but 
the average normal rate of burning of these can 
dles was nearer 130 grains than 120 grains. There- 
that the 


standard rate should be altered, if a change could 


fore, it was desirable parliamentary 


reasonably be made. The greatest obstruction 
to the adoption of a uniform system of gas pho- 
tometry had always been the difficulty of settling 
the kind of 


tested. 


burner with which the gas should be 
With the standard quantity of the same 
gas, different kinds of burners gave different re- 
sults ; and the same burner gave different results 
with the same standard quantity of gases of dif 
ferent illuminating powers, richer or poorer, ac 
cording to the kind of gas it had been originally 
designed for. In 1863, Dr. Letheby designed, in 


conjunction with the author, a standard burner 


with a 15-hole incorrodible steatite top. Previous 
to this all burners had iron tops, which were sub 
ect This 


j to alteration 
known as the ‘‘ Sugg-Letheby” 14-candle burner, 


by oxidation. burner, 
was one of the Parliamentary standard testing 
burners for 14-candle gas, and was used, with a 
chimney 7 iuches long and 2 inches wide, in some 
North and South America, in Canada. 
Australia, and New Zealand. 


ever, two other parliamentary burners for 14-can- 


parts ol 


There were, how- 


one described in the Birmingham 
and Staffordshire Gas Act of 1864, for testing the 
gas supplied to Birmingham, Hanley, Hull, and, 
The other 14-candle 
that adopted by the Gas Referees for London, 


dle gas V1Z., 


lately, Brighton burner 
Wiis 
in 1869. It was the invention of the author, and 
standard Ar 


14-candle gas, and it was used 


was known as Sugg’s ‘* London ” 
gand burner for 
for testing the gas supplied to the city and other 
parts of London by the Gas-Light and Coke Com 
pany, the Imperial Company. the South Metro- 
politan Company, and by a number of companies 
was also the new standard 


in the provinces. It 


burner for the Dominion of Canada. The same 
standard quantity of the same quality of gas test- 
ed by these three burners showed very different 
powers of light, the ‘‘ London” burner evolving 
the greatest, and the Birmingham the least am- 
ount of light. The total difference was nearly 3 
candles. 

There were three different parliamentary stand- 
ard burners for testing 16-candle gas, all to con- 
sume the standard quantity of 5 cubie feet per 
hour—viz., the ‘‘ Dublin” 16-candle Argand 15- 
hole steatite-top burner, used with a chimney 7 

‘** Dublin” flat 
the ‘*‘ London ”’ 


inches long by 2 inches wide ; the 
tlame 


16-candle burner ; and 


. 
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itite top, to be used with a chimney 6 inches 


«and 2 inches wide. There was but one par- 
entary standard burner for consuming 5 cu- 

Bo feet per hour of 18-candle gas—viz., that des- 
edin the Leamington Gas-Act, which was a 
jnoditication of the “ Sugg-Letheby ” burner, the 
ntral aperture being enlarged to supply more 
to the richer gas. The ‘* London” 18-candle 
}urner the standard the 


lity of gas gave an amount of light equal to! 


for quantity of same 


nt 91 


nbout 24 candles more than the Leamington bur- 

For 20-candle gas the parliamentary stand- 
| burner had been described by the gas referees 
It was used 
to 32- 
e gas it was customary to make use of any 
of fish-tail burner, and to consume any 


at the option of the operator. 


us Sugg2’s steatite bat’s-wing, No. 7. 


) London and in Liverpool. For 27 up 


antity of gas, 
reannel gases there was no regularly author 
ed parhamentary burner, 


By the system of the author, one standard bur- 


mly was proposed for all qualities of gas from 


>to 30 candles. This burner might be readily 


iged and verified by actual trial against the 
burner. It 


iovernment standard 


was the gas 


ferees ** London” Argand burner, with a chim- 
ev 6 or 7 inches long, by 1} inch wide, produc- 
flame always 3 inches in height: in fact, 
ih a burner as was ordinarily adopted by con- 
mers. When used with 16-candle gas it would 
wn 5 eubie feet per hour, with a 3-inch tlame, 
e light from which would be equal to that given 
The 


\antities of different qualities of gas required to 


16 sperm candles of six to the pound. 


roduce in burning a 3-inch flame with this bur- 


er, were with 


12-candle gas 7 . 6'6 cubie feet. 
14 = ee 5°7 sh 
16 es ais 50 06 
a 47 7 
18 sg ce 4°4 “ 
19 woke . 4°2 ws 
yA) ac se 1-0 sé 
95 te se 3:2 “ec 
30 si a 2°7 oy 
Richt different sizes of ‘* London” Argand 


burners were shown, which gave pro rata am- 


ints of light for different quantities of gas, vary- | 


ng from 2} feeet to 7} feet per hour, 

Of late years a Gas Referee’s standard burner 
has been constantly used by the author as a stand- 
rd light for testing various kinds of gas burners, 
nd it had been found that the illuminating pow- 
sr, as well as the appearance of the 3-inch flame, 
had been always constant, notwithstanding con- 
siderable variations in the quality of the gas. he 
roposed method for effecting a comparison was 
18 follows : 

The Gas Referees 3-inch flame burner having 
een fixed on a photometer in the place usually 
ceupied by the standard burner, it was lighted 
ud allowed to burn off all the dead gas collected 

Then 


clean chimney was put on, and the height of 


the meter and fittings of the apparatus. 


the lame regulated by the aid of the usual mi- 
rometer cock and King’s pressure-gauge, to ex- 
ctly 3 inches. The quantity of gas per hour 
equired to give this flame was then found, and 
i reference to the table would show the examiner 
the illuminating power of the gas. The rest of 
the experiment was performed in accordance with 
the instructions of the gas referees, and would be 


be designated by the same number of ¢: ‘ 1) t the top of one end leading into a chim- 
illuminating power feet high. In each room there is built up 


The paper was illustrated by di f i brick box about the size of an or- 
actual specimen of a new and simple a fying box The 24-inch pipe connects 
the invention of the author, termed an ‘ t ttom of these boxes, and they are ar- 





nating Power Meter,” by which th { to fill with trays, in the same manner as 
power of gas could be read off from a d t f ing gas, only the fe ime that has had 
in standard sperm candles, No pre\ vn through it is pulverized, and after being 
ledge, either of the manufacture 3 spre ad on the trays until the box 
chemical composition, if the mod boxes, or, more properly speaking, 
it, was requisite for the use of this t rvered at all, and fresh lime spread 
ment London Journal of G ] not answer. The fouw/ lime must be 
r the results obtained are not satis- 
[Original Com! f is the air passing out of the top of 

WRITTEN FOR THE AMERICAN GAS-I concerned 
Foul Lime Purification—How to Do Away ' important fact that was discovered 
with the Nuisance of It. sil | at the summestion of Mr. Cael H- 
= : emist. N. ¥., and to him, on account 

In works where the dry lime proces rv. are we indebted for the success 
cation is used, there are often complaint 
anaes by eee pray crn ecessary to change a purifier, the 
a, Se aS See ned off, and the valve of the deodor 
functionaries as may } especially chai pened, the cover is raised out of the 
a ~ x inches, and the exhauster started. 
a ee es drawn down through the lime in the 
aa the smell ey ae aon pu I > £ the washer, to the exhauster, 
waste products thereof, is intolerable { forced along to the deodorizing house, 

Of coume the larger the works and | ection by proper valves lead it 
thorough the pase n, the jarget ‘ e of the bins containing the pulverized 
quantity of * foul lime ind the more d ¢ — nto the room in which it stands—which 
able the odor wane I na hence the pre previoustvy sealed up thence up the 
ee bare er ae “7 the men alr Sometimes we use a 
Ae SAREE Ee NER Te CmmipE ‘ ! this ehimney to again wash the 
one. 

Seen ie the: coe J fresh air is drawn down through 
sued by our company is a satisfactory wubifving box, for the space Of oné Si aaa 
ee aEOUny, “7 Rnowing we eS \ ich 18 the time that experiment has 
SoupErees, HD To oe eee a ‘ e sufficient ; then the valves in the 
from ‘* changing purifiers,” I give y l alae , aa ae Pe SE ae 
the benefit of our experi nee. trust oe Hangereng eer sen teRT iene 
be for the public good, and that it may ser { serie egened:-aad teu ale Seen 
reer, * ag = mee anscmonn 1 e exhauster and the deodorizing house 
oe Ugee MON the dry Lame et ‘ ‘ f nother hour, after which the deodorizing 
of the fact, that the means accomp] ; i ee nore Ae 
will be of much more practical importance t it ur custom to change ads lime in the deo- 
| manufacturers than any long disquisit da! 4 mise for every purifier changed in the 
be upon the very complicated chemical « 3 |] _ 
that may or may not take place during the py here s one fact in connection with this ar- 
cess. ent that is worthy of notice, viz. : The 

In general terms, the method may be described | 8€% pipe leading to the deodorizing house is 
as drawing atmospheric air down through the | Coat l nside) to the extent of 5 or 6 inches, 
foul lime in the box, after the lid is raised. and | after a year’s use, with crystallized naphthaline, 


vhi removed by introducing a jet of steam 


| then passing it through an ordinary spray washer, 

by means of an exhauster, then forcing this air | 2" ving it through by the exhauster. 
‘through a pipe into and through another purify Up ne occasion we filled the washer above 
ing box without a cover, filled with puls ferred to with slats, for a better distribution ot 


foul lime, and from thence through a tall chimney | “ it after deodorizing four or five boxes 
|into the open air. ve were obliged to remove them, because we 

Our purifying house contains 12 boxes, 17x22, | £9 hat the washer was completely choked with 
arranged in two parallel lines. From the bottom | CTyS™ d naphthaline. This would seem to 
lof each box two 16-inch pipes lead to a 24-inch | indicate that a large quantity of naphthaline is 
pipe placed between the two liaes of boxes, and | #'Test by the lime in the purifiers, for there is 
leading to an ordinary spray washer (standing in 2° other source whence it could be derived dur- 


ithe foul lime house), which is about 5’x10’x9 his operation. 

ethod has been followed for a number of 

that the air will pass alternately up and down, | years, and its adoption there has been no 
f the nuisance of foul lime. While 

manufacture of gas is always attended with 

re or less of ‘** bad smells,” smoke, etc., still it 


high, having eight compartments, arranged 5 lr} 
Since 
subject to the action of the water from the spray | complaint 


in each, which is supplied from the general tank. | the 
An 8-inch overflow carries off this water after be- | m 


: corroboration of the table, and at the same /|ing used. From this washer the 24” pi; s within the power of every engineer to control 
time a check upon the accuracy of the sperm can- | tinues to a Farmer Screw Exhauster, 5 feet in di- these to a great extent ; and by a little attention 
dles, which were very subject to error. The re- | ameter, running up to 600 revolutions a minute, | to cleanliness and order, it is possible to render 
sult was illuminating power of the gas in terms | from thence it is connected with « 24 inch sewer tl ‘inity of a gas works much less objection- 
f the parliamentary standard quality of 5 cubic | pipe, which leads under the street, about 1,000 a than that of many other manufacturing es- 


feet of gas and 120 grains of sperm candle. Every feet, to a one st ry brick building, divided into | tablishments. There is no excuse for any unclean- 


juality of gas tried upon this system would be two rooms about 20 by 30. 


fairly consumed, and a like quantity of gas would | windows or other opening, save the door 


inese rooms have n ness in tne 


surroundings of a well-managed 
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United States Hoisting and Conveying Co. 


_— 


ed bucket runs by gravity. The bucket is loaded on | anything else desired, used in its place. The lowe: 
i] 
the ground, the friction drum is thrown into clutch. | Tepresents the machine arranged to travel on a tres 



































This company have organized for the | 


urpose of | As the hoist rope winds up, the bucket is raised till] tle The tub can be hoisted from the canal boa: 


uppl g “ir ichine O par : ; - a : 
supplying their machin to parties having eoal, ores, | the hook on top of the lower block catches on the | move up the track two hundred or three hund; 


merenandine, etc., to hoist from vessels and carry to | machine. feet, dump the coal, and return empty to the « 
sheds, warehouses, or othe: eptacles These ma The huisting rope is fixed to the arm of the machine | boat inside of two minutes, or at the rate of 300 t 
chines have been thoron ly tested on a ¥ ry larve | on the left side, passes throuch th hoisting block in ten hours 

scale. They are used ' There is a 


either on a wire ca 
ble ora track upon ines; they ] 
trestle work. They een sold to ) 
are manipulated with Japan, and sey 
the greatest ease by other dist int p< 
the man in charge of There are nimmibe ’ 
the hoisting engine. in actual operation 
One gre it advantave in this country 

in handling coal with There are I 
these machines 1s, of them used | 
that when the ma- Manhattan Gas ] 
chine has. arrived Co, at their wor 
over the dumping this city, where t] 
point, it is not ne- Operations may 
cessary to dump the witnessed any day 
coal, and allow it to 


fall thus break- 
ing it, but the buck- 


They are also ws: 
in Jersey City 
Che saving i 

et may be lowered bor in handling m 
any distance and terial by this met! 
then discharged, all is very great, as Vi 
by the same man. appear to any 
There is no spring upon inspection 


iy HH i 
in any part of the ah | 4 The item of 
{} 








machine, and no part pairs is very sma 
that any ordinary Where a_ cabk 
blacksmith cannot repair. All the operations of stop- over the fixed sheave in the arm of the machine on | used, all that is neceszary is to have it so arrai 
ping, raising, lowering, and upsetting the tub are per- the right side, thence under the sheave of the trip | that it can be turned about a quarter around o 
formed by one and the same rope. The upper cut lever, to a fixedswivel pulley block on the yost, thence | sionally, so as to make the wear upon the strands 
shows the details of the machine, with bucket attach- to the drum (which is not shown), attached to the | form. 

ed, as arranged for working ona wire cable. The engine. The dumping tub here shown, suspended to Working models, and full information may be had 
enble is placed at a slight inclination, so that the load. the hook of the hoisting block, can be removed, and | at the Company’s office 115 Broadway, N. Y. 
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Mar. 16, 1876. American Has Light 
Patterson vs. The Gaslight & Coke Com- which the gas, when it was issued { 
pany. sumption, should be allowed to be char 


OPINION OF VICE-CHANCELLOR BACON. 


-_- 
rhe 


Bacon, delivered on February Ist, in the above case, 


following is the judgment of Vice-Chancellor 


the trial of which has been going on for some time in 
the Chancery Division of the High Court of Justice, 
He said: The plaintiff in the suit 
was the grantee of letfers patent dated the 9th of 


London, England. 


Mareh, 1872, for improvements in the manufacture 
f coal gas. The defendants were an incorporated 
ompany, called The Gaslight and Coke Company, 
pogsessing several gas works in and near the Metro 
polis, in which they carried on the manufacture of 
gas, and from which they suppli d the City of London 
The plaintiff alleged that the de- 
fendants had infringed the rights granted to him by 


nd other places. 
jis patent, by using, at their works, especially at 
Beckton, a process for the purification of gas identi- 

with, or only colorably differing from, his inven- 
tion: and he prayed that they might be restrained 


f 


om continuing such infringement, and that they 


ght account for all the gains they bad made by the 





use of his invention, and pay to him the amount of 

ss and damage sustained by him in consequence. 
lhe defendants disputed the validity of the patent on 
various grounds, which had been the subject of much 
argument, and which reyuired to be carefully con- 
sidered. But at the outset it was sufficient to say 
that they disputed the novelty of the plaintiff's in- 
vention, as to the method of purification described in 
the specification ; they denied that the alleged inven- 
tion was the proper subject of a patent, they suggest- 
ed the publication by him of what he called bis in- 
vention before the date of the letters patent, and 
that he 
from suing for or obtaining a patent. 


they submitted was personally disqualified 
The maiu 
juestion in the cause was the validity of the patent ; 
it in order to determine the question, it was necer- 
sury, as well from the natare of the subject, as from 
the facts given in evidence, to consider the severa] 
grounds on which the plaintiff's claims and defen- 
dant’s objections were rested. A useful and valuable 
invention for obtaining artificial light from gas pro- 
luced from the distillation of coal had been in com- 
mon practice for more than half a century, and had 
undergone various improvements, which had engaged 
the attention of the Legislature, and had sometines 
been the subject of litigation. But inasmuch as its 
great usfullness was not unaccompanied by danger 
and difficulty, and public and private inconvenience, 
it had been found necessary, at various times, to lay 


down rules for its manufacture and supply. It was 


not necessary to go very minutely into this part of 


the subject, beyond referring to the Metropolis Gas 
Act of 1860, by which an inspector was appointed for 
the purpose of ensuring a supply, by the companies, 
of gas of a proper quantity and quality, and the com- 
panies were required to obey the order of the Secre- 
tary of State on the inspector's reports under the 
penalties thereby imposed. Various other restric- 
tions were imposed on the companies, with a view of 
ompelling them to provide a proper supply of gas 
within their respective districts. By a more recent 
statute, the City of London Gas Act, of 1868, into 
which the former Act was, for the greater part, in- 
orporated, the authority of the Board of Trade was 
substituted for that of the Secretary of State, and 
the Board were authorized to appoint three referees, 
whose duty it was to prescribe the mode of testing 
the illuminating power of the gas supplied by the 
Ompanies, with power to inspect the works of the 
companies, and investigate the processes of manu- 
facture carried on therein, with a view of ascertain- 
ing the means adopted for purifying the gas and pre- 
Venting nuisance, and to apply such test as they 
wight think expedient for ascertaining the amount 
f sulphur and ammonia, and the compounds thereof, 
’ other impurities with which the gas supplied by 
the companies might be charged; and to prescribe 


and certify the maximum amount of impurity with 


jand quality of which wer 


~~ 


fouriial 


; 115 





employed in the construction and com- 


lafandant worl 
ert iu TKS 5 


frequent experi- 


enacted that the gas should be wholly fr een made, and vigilant attention had 
phuretted hydrogen, and the referees wet | sed by ft defendants and their officers, 
to allow any gas to be charged witl to | versed in the practical ap 
impurity in that form. Several other prov f the manufacture, and not be deficient in 
were made, with a vi of enforcir a supply by 1 1 ar cientific knewledge, in endeavoring 
companies of gas as efficient and pur | is from the noxious presence of the 
Under the statute the Board of T: bunt without any sufficiently sue 
three referees, of whom the plaintiff w The defendants had, in their answer, 
proceeded to discharge the prescribed dut reat distinctness and particularly, the 
came necessarily acquainted with the m« they carried i the manufacture at 
tus, and processes employed by the f the year 1867, and at Beckton October, 
; y ; Iterations f } ; a . in. 
their manufacture It was notorious, and Iterations from time to time in 
mitted on both sides, that the effect of dist ecially in the | mentioned works ; the 
from coal was to produce a vapor, whicl f periments they made, continuing the 
, t \ 1872 Tht he tate " 
state was charged with varied impuriti Ma , and they stated the 
those mentioned in the statute, all of wl h their works were at present con- 
October, 187 ( » 1872 
be removed or neutralized before gas conld ’ 1, to May, 1872, the 
. tnred bythe def lants ( 1A 
into that condition which rendered it safe iby the def : had been tested 
for the purposes of public and privat und turns made, and it appeared 
By processes of condensati n, washing, ar t per Ltt ul int i ulpbur, other 
retted bydrogen, varied from 45°2 to 27‘70 


the crude vapor issuing from the retorts was 


. li l€ l u 11c if bee 
with, that the then remaining impuriti I ng the maximum, which had been 
carbonic acid, sulphuretted hyd 1 il by the referees at 20 in 100 eubic feet It was 

f ) acid, § yhuretts ivd I 

t ! scientific knowled " 

sulphur compounds other than suipl —_ ientific knowledge, and their 
. eans of experiment, an eir practic: 

gen. It was to the removal of these element  experimet ind their practical 

pecially the latter, that the invention of the pla‘nt ; that the defendants only relied in endeavoring 
‘ ? : " ” oF pel 3 : . . the onus laciedar oni ' 

related. The specificati yn, which was of i h tl great desirderatum in furnishing 
} irit s the law requir They calle 

length, described the invention as consist “his oe juired. They called 
. : stance of chemists of well-known ability 

of the purification of coal gas from sulp) Sa a = . ; il ~ hig 

. . t I 17 1, as 1t woul seem ‘ ake 8 ste 

forms than that of sulphuretted hydrogen, by: ; ‘ oe, 0 ae eee 

of sulphide of calcium, employed in separate } le repeated remonstrances from the 

‘ ; t e referees, founded on the returns, by 
Secondly, it was said to relate to the pr " sere fez pokes — oe 

7 amo of i hal 1@ 

process of working lime purifiers, whereby ‘ SSIV umount of impurity had been 
. : In February, 1872, the fendar wrote tc 
bonic acid in the gas was eliminated by tl] ; : defendants wrote to 
the first purifier ir , a a Dr. Odling and Dr. Letheby, informing them that the 
iis Hie inh BUCH 1 mann ut ¢ s 
the subsequent purifiers w verted a returns had caused them much nueasiness, 
> BiLUS ‘ 3 4 Leis y 4 | I eu, t 

ss ieee alee tlie eaiale 6 al ’ ; creased by the fact that all their efforts 
, a3 ¢« a t a Liteiit ut Osi t ‘ 

. lteration sso far be He "@- 
of calcium. It was said further to relat parce cay Beet Snel, Se 1G 
of washers or serubbe nt 1 them to visit the works at Beckton to advise 

asher: crubbers, containing 
: : efendants, should any means present itse ) 
caustic soda, or of potash, or of ammonii I t ‘ ; ; : ; I it itself t 
: g : minds y which they might secure a greater 
ployment of which the carbonic acid wa — ; =" . 
: : 1 purity than at that time appeared obtain- 
from the gas in such manner that, when the : 


or scrubbers ed before ordinar\ 
the 


verted into sulphide of calcium, and the 


T 





were pli 


fiers, contents of those 


ployed in that form. When the washers 


} 


were placed before purifying vessels cor 


phides of calcium, or sulphides of sodiun 


tents of those vessels could be 


form of sulphides. There were other m 
tioned in the specification, to which, for 
purpose, it was not necessary to advert mort 


larly. It was not disputed that, before 
the letters patent, it was well known, t 
acquainted with the manufacture of 
vapor after quitting the washers 
sulphuretted hyd: 


other and different sulphur compounds 


tained carbonic acid, 


were not now, so well known as to apply t 


specific means or characteristics, They 


called on various occasions by the witness« 


the course of the discussion, sulphides o1 
of carbon, or, generally, sulphur compout 


discrimination. Their existence or pr 


nevertheless, universally admitted. The sul 


hydrogen, that element in crude 


gas wl 
peremptorily forbidden by the statute of 
known could be removed and n¢ 


d been s 


oxide of iron, and that process b 





adopted by the defendants. 
no effect upon the other sulphur compoun 
existence and injurious effects wer« 
that 
phide of calcium—in other words, lime 


it was further known 
able agent for purifying gas from sulp) 
forms than sulphuretted hydrogen. It 

both chemically and practically, that car 


expelled salphuretted hydrogen, and this 


the defendants said they possess¢ d before the date a 
|the plaintiff's patent. Great care, and skill, and them to bear upon the question, so as to put them in 
! 


purifiers wou 


maintair 


or seru 


not then, and 


utralized by 
But oxide of 


well kr 


lime, in the for: 





Dr. Odling, in his reply, after expressing his 
to help the company in the difficulty in 
: as were placed, observed to the secretary 
, hat | knew that the control of the amount of sul- 
; phur in gas was a matter upon which certain trust- 
ag hy knowledge was but very small. Both Dr 
O i Dr. Letheby visited the defendant's 
and each made suggestions to the defendants 
4 : h a view of remedying the evil then acknowledged 
oh nd found to be existing, which up to that time the 
, aah . f lef lants hah expressed their inability to remove. 
I I mendations made by those gentlemen were 
i rp hn evidence Dr. Le theby s examination of the pro- 
“f f manufacture and purification of gas was made, 
piles had recorded in his report to the secretary of 
i fendants, dated March 18, 1872, for the pur 
_ ascertaining the cause of the large excess of 
‘a sulphur in the gas, and with the object of suggesting 
ae ed means by which the same might be obviated. He 
,<. | proces led to recommend a better system of con 
bisuly | der n, and prolonged contact of the gas with the 
, | products of combustion, the use of lime in the puri- 
for a much longer time, whereby the sulphide of 
, x foul lime would act as an absorbent upon 
we bisulphide of carbon, and would not afterwards be 
. li l by ecarbonie acid. He added that the aim 
1 ol t of his suggestions were to effect the ab 
: : ’ tion of bisulphide of carbon by the alkalies of the 
‘ . phid »f calcium and carbon, and also to permit 
. " | the reaction of ammonia and bisulphide of carbon in 
Wi = - nq | the li purifiers, so as to form sulphocyanide of 
He vw ipparently acquainted with the actual con 
: | dition of the works, and the machinery there in use. 
hi: He did not, however, suggest any process by which 
: P tcl S re mendations might be applic d : but, in con 
n, he appealed to the large practice] knowledge 


knowledge 


, the defendant’s engineer, for bringing 
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the best available form. Dr. Odling, in his report of 
the 28th of March, expressed the difficulty he 
account of the very small amount of positive know 
ledge as to the condition under which crude gas be 
came charged with sulphur ; soas to the form or forms, 
of combination in which sulphur occurred in the gas; 


elt on 


and as to the means by which it was capable of re- 
moval therefrom. He then Jaid down certain postu 
lates, which merely expressed facts perfectly well 
known to all chemists, respecting the purification of 
gas from sulphur by means of sulphide of calcium, 
and 


recommended, first, the decarbonization of the 


gas by means of lime frequently renewed ; and then 


transmitting the completely decarbonated gas 
through other lime but very seldom renewed; and 
finally, passing it throngh oxide of iron. He pro 
ceeded to recommend a precess by which the decar 
bonization, which he considered so _ essential, 
should be effecté d, and pointe d out that tbe lime in 
the puriflers, by its union with the remaining sul 
phuretted hydrogen and decarbonated gas, would 


quickly become converted into sulphide of calcium, 


capable of fixing bisulphide of carbon or sulphur 
compounds. He said, provided only the gas were 
constantly decarbonated before its admission, then 
there reason 


was no why the sulphide of calcium 


should not continue effective for months, or, at any 
rate for many weeks. 

The use and value of these recommendations by 
the two gentlemen appeared conclusive, as to the 
evidence they afforded as to the degree of knowledge 
which was possessed upon the subject then undet 
consideratiov. The chemical principles were well 
known. 

It was a familiar thing to the company and its offi 
cers that lime would convert sulphuretted hydrogen 
into sulphide of calcium, and the sulphide of calcium 
being an alkali, would itself absorb, or neutralize, 
bisulphide of carbon which was acid in its nature 
With this knowledge, and all 


and 


appliances in their 


power control, the defendants had toiled and 
tried in vain to reduce the sulphur in the gas within 


The 


who were consulted possessing «ll the same, and pro 


reasonable and lawful limits. 


bably very much more, accurate knowledge, con 


cluded that the decarbonization of the gas was the 


most important object to be effected, and recom- 
mended processes differing somewhat in mode, but 
aiming at the result by which the desideratum 


recommendations 
If they 
had been before, and if the tentative processes which 


should be achieved. ‘Those were 


made after the date of the plaintiff's patent. 


the chemists recommended had been adopted, and 


bad succeeded, the object was accomplished. The 


means of reducing the sulphur impurities within law- 


ful limits was obtained. Nor could there be any 
doubt that such a discovery and improvement 
was a valuable one, which, at the same time that it 


dispelled and overcame the anxieties of the directors, 
furnished the public with a supply of reasonably 
pure gas, and would be a good ground for a patent, 
provided that the actual means of putting the prin- 
ciples they had recommended, into practical exercise 
and execution, had been described and resorted to. 
That, as it would seem, was the very invention which 
the plaintiff claimed to have made, when he said in 
his specification that it related to the purification of 
coal gas from sulphur by means of sulphide of cal 
cium employed in separate purifiers, and to a prin- 
ciple and process of working lime purifiers whereby 
the carbonic acid was eliminated by the action of the 
first purifier in such manner as that the lime in the 
subsequent purifiers was converted either wholly, or 
to any extent that might be desired, into sulphide of 
calcium. 

Dr. Letheby, in his recommendation, having point 
ed out defects in the manner of working the appara- 
tus employed—namely, the over-working of the lime 
purifiers, keeping the lime for too long a time in the 
condensation of the 


which took place between its issue from the retorts 
and the commencement of its purification by washers 


purifiers, the insufficient gas 


and scrubbers, and the use of water in the last of the 
i 


learned chemists | 


| be fulfilled 


of all other written instruments, was 
| the eourt in 


scrubbers, by which too much ammonia was removed 
before it passed into the lime parifiers, did not say 
suggest that the first operati yD as to be on the cat 


bonic acid, and nowhere suggested any addition to, or 


any alteration in, the apparatus then in use. On the 
contrary, he appealed to the pr ictical knowledge of 
Mr. Evans to put the principles suggested by him in- 
to the best available form. In Dr. Odling’s sugges 
tion, the first and most important thing that he re¢ 

commended Was completely dec irbou iting the fas by 
means of lime frequently renewed, and then trans 
mitting the completely decarbonated gas through 
other lime but very seldom renewed. it was admit 

ted, and clearly established by the evidence, that the 
principle of Dr. Odling’s recommendation was identi- 


uimed by the plaintiff, 


The 


applying that principle was nowhere mentioned by 


cal with that of the invention cl 


and expressed in his specification. manner of 
Dr. Odling. He had examined, and was well acquaint 
8 | 
working 
ips, 


tany improvements 


em 
fall 


in 


ed with, the apparatus and mode and 


ployed by the defendants. It did not, perh 


within his province to sug 
the mechanical contrivances by which the primary and 
essential condition which he prescribed, namely, the 


decarbonating of the gas before its purification, shonld 


At all events. he did not so suggest, but 


said, if it could be contrived in any way to make the 
decarbonated gas remain in contact with the sulphid: 
of calcium for a longer period, a better result might 
be anticipated. 

That very contrivance was described in the plain 


tiff’s specification. By that contrivance the decarbon 
ated gas remained in contact with the sulphide of cal 
That tt 


cium for a longer period. reby a better re 


sult had been obtained was not a matt of dispute, 
for upon the pleadings it was apparent, and had been 
frequently admitted by the defendant's counsel, in 
the course of the argument, that th: 


by the 


process Was NOW 
defendants, in 


the manufacture of gas at Beckton, was identical wit] 


used, employed, and practised 


that which was claimed by the plaintiff as being his 


The denied, 


the alleged invention, and disputed the 


invention. defendants however, the 


nove Ity of 
validity of the patent upon several grounds, each of 
which, they said, was enough to establish the invalid 
ity of the patent. Each objection had been argued 


at great length, and with consummate ability, and 
each was entitled to separate and serious considera 
Not the least important of the 


jection raised in the specification, which had been sub 


tion. m was the ob 
jected, as it was right it should be, to a most minute 
and searching criticism. It was undoubtedly the law, 
and was perfectly just and reasonable, that a man 
who obtained a patent should be under the obligation 
of stating, in clear and intelligible terms, the nature 
of the inventicn he claimed, and the means by which 


The 


construction of the spe sification, like the construction 


that invention could be applied and practised 


in all cases fo, 
the 
dealt with strictly, but also with a fair regard to the 
The 


meaning of the plaintiff, whatever terms he employ 


which question arose, and must be 


subject and the terms which were employed. 


ed, might be taken to be that he said to all the world, 
and addressing himself especially to persons engaged 


in the manufacture of gas, that he had found ont a 


| better mode of purifying gas than had been hitherto 


known and practised. The existence of impurities 


| was notorious, the names by which they were called 


were known, the existing process of manufacture was 
known, and the failure to remove the impurities was 
known ahd acknowledged by all. 

The plaintiff said he was the first person who had 
found out that there was a principle by which the ob- 
ject which others had been striving at for years in 
vain, could be attained: and he said he would tell the 
world by what process that principle could be ap- 
plied. 

Having regard to the subject with which the plain- 
tiff was dealing, that meaning must, in all fairness, 
be ascribed to his specification. He did say, in very 
words, that he had been the first to see the import 
ance of, and to practically carry into effect, the prin- 


iple of excluding carbonic acid from lime purifiers 
from any required number of them, as a meat 
results in the 


obtaining perfect purification of , 


from sulphur. The plaintiff said his invention r 
to the purification of coal gas from suJphur by m 
of sulphide of calcium, distinct from foul liny 
ployed in separate purifiers. That was the princi; 
He further said it related to a principle and proce 


of working lime purifiers—things in use in 


| works—whereby the carbonic acid in the gas y 


eliminated from the action of the first purifier or | 
that the lim: 


the subsequent purifiers was converted either w 


fiers of the series, in such manner 
or to any extent that might be desired, into sul; 


of calcium. In subsequent parts of the specificat 
$ - : s 
he explained the manner in which he proposed to 
He the 


manner of making sulphide of calcium, and descril 


ply the process. showed most economi 
what he called a new principle and process of emp 
‘ng lime purifiers. He described one process by w} 
Several purifiers might be employed in successi 

rotation, 


or he said the first purifier might b: 


stantly employed. The claim, which was at th: 
of the specification, he said he considered novel a 
original ; and, therefore, claimed—first, the emp] 
ment of sulphides of calcium in separate purifiers 
a means of purifying gas from sulphur in other f 
than sulphuretted hydrogen ; secondly, a mode of ex 
ploying lime purifiers in the manner described, wher 
Dy the contents of all the purifiers would be cony 


ed into sulphides of calcium, and also, if required, 
maintained It had 
for the the 


plaintiff claimed as a novelty the use of sulphide 


in that condition. been argued 


defendants that. under first head, tl 


calcium ; whereas that substance, and its purifyin 
effect upon gas, had been long known to chemistsa 
gas manufacturers, and that the first process desc: 
ed being bad, on that ground the alternative proces 
suggested by the plaintiff must be bad al.o; the law 
being, as it was truly said, that a patent granted { 
claim which was bad in part must be held to be bad 
the But he did not think the plaintiff bad 


any part of his specifcation, claimed the use of s 


whele. 


phide of calcium as his invention, or that the ref 
ence to the matter hereinbefore described vitiated 
affected which those words were to ls 
found of the that 
plaintit#’s invention could not be the subject of a pa 


the claim in 


The objection defendants 
eut, did not appear tobe well-founded. The plaint 
did not claim the discovery of a principle only, which 
would not be sufficient, but a principle combined wit! 
a process, easily applicable by any person acquaint 
with the manufacture of gas, by which the prin 
might be exercised for the purpose of producing tl 
result indicated. The other objections to the speci 
cation appeared to be groundless, because the col: 
struction of the instrument was reasonably clear, 
there was no uncertainty or ambiguity in its expres 
sions, nor did it contain any inconsistent claims 
was it open to the vbjection that being bad in so! 
respects, it must be held to be bad altogether. ‘I 
the defendants said there was no novelty in the lny 
tion, and to that point a very large proportion of 
evidence adduced by the defendants had been direc! 
ed. 
ployed at the defendant's works at Beckton and B 


They had called the three principal officers ¢' 


two very eminent professors of chemistry, and {i 
other persons acquainted with the chemical properties 
of gas, the manner in which it was manufactured, a! 
the means by which impurities were removed from! 
They all asserted that there was no novelty in th 
plaintiff's invention, for that by the use of lime in tl 
production of sulphide of calcium, and by its eile 
on the sulphur impurities, they might, and had beet 
ta fact, removed. 

All that might be perfectly true. If the plaintiff hs 
denied it, and had founded his claim upon such d 
nial, the evidence might have been conclusive again" 
the patent. But not only did the plaintiff not dev) 
It was 
not satisfactory, although the practice was by © 
means new, to impart to an adversary ‘somethil: 
which he had neither said nor meant, and then pr 


the facts, but the invention adopted them. 
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eed, by demolishing it, to obtain an easy and certain | be acted upon by the sulphide 


victory. ‘The plaintiff said that, if he granted all the | calcium, with which it would combir I 
efendants had said, they did not say that they knew | specification, filed by Mann on the tof J 
the first essential process of removing the sulphur | went into greater details as to the processes e1 
compounds from the gas was to elimina‘e carbonic | and concluded by claiming as his invention t 
acid by sulphide of calcium, not by foul lime, but by sulphide or sulphides of calcium, formed 
means of separate purifiers. No one of the defend- | the order here described | 


ant’s witnesses had said he did; and until Dr. Odling | and manner there described were not 


and manne 


pointed it out as a discovery of his, which probably it | same as those mentioned by the plaintifi 
was, although made after the date of the patent, there | in fact, the reverse Freeing the 5 fi 
was no traee in all the verbose and voluminous evi-| acid was mentioned, but it was said to be I 
dence which had been furnished by the defendants, 


7 oxide I ro iT 


exposure to lime 


that either the principle ribed by the } 


or the process described in | ing the first process, as des 


the specification had been used or known in the man- proved by Dr. Odling to bea process effe 
ner, and for the purpose, described in the specifica-| not before employed, it was not until after t! 
tion, If what the witnesses said were adopted, it was | been dealt with by the other purifiers that 
impossible to account for the excessive amount of | described by Mann was to be brought into 
impurity which the tables which were in evidence | the purpose of purifying the gas from sulpl 
Neither did Mann's specification px 


the manner in which the sulphide of « 


showed to have existed in the gas before the date of 
the patent, or for the frequent confessions of the de- 
fendant’s agents that they did not know how to re- 


pounds, 


be generated, or as long as might 1 ii 
duce that impurity, although they were earnestly en-| would be enough to say that the specifi f 
deavoring by experiment and otherwise, and although | anterior to that of the plaintiff, could 1 
they had called in the advice of Dr. Letheby and Dr. | the plaintiff's patent, inasmuch as it did not 
Odling to assist them in effecting that most desirable | a practicable mode of proaucing tl fect 
object. Dr. Letheby’s suggestions were different from | plaintiff described. Ltt Vi ir 
the plaintiff's invention. Dr. Odling’s were identical | of Lords, was a very distinct authority o1 


with them; but, until his letter was communicated to) Besides. Maun’'s patent had never bee 


the defendants, there was no ground upon which it | actual operation, but had been suffered t 
could be said that the principle and process patented | was no longer in existen Phe 
by the plaintiff were not novel. That they had been 


proved to be useful was established by the fact that 


moreover, that the invention claimed by tt 


had been used by them before the date of t 


they had been adopted and used, and were now em-| and to this end a considerabl: portion 
ployed. The plaintiff had also gone into extensive | dence and arguments founded upon it | 
evidence. Besides his own affidavit, which entered | dressed They proved the manner in wl t 
very minutely into the state of the defendants works, | ufacture at Bow was. for several years before 


and pointed out what he alleged to be their imperfec- | ent, conducted by Mr Larris, who em 

tious and causes which occasioned the particular fail- | mploys, two purifiers to tak t the 

ure to reduce or control the impurities, he referred | —a fact which, however clearly establish 

to the table of returns ky which those deficiencies | touch the plaintiff's invention ; for alth h M 


were shown, and which was also in evidence. Upon | yjs’s purifiers might have the effect of takir 


many points his statements were corroborated by Mr. | carbonic acid by means of lime. that was 
Pearce, one of his co-referees. Two prcfessors of | office they performed, but were part of 


chemistry stated, without qualification, that the plain- |tem of purification. He did not say tl 


tiff's invention was new and useful, and they gave ployed for the purpese of eliminating « 


reasons upon which their opinion was founded. Six | jn the first place ; and with what su 


other witnesses, described as persons conversant with employed before March, 1872, 


the manufacture of gas before the date of the patent, | conclusively by the tables, from whi 


gave similar testimony, and deposed to the facts from | that the average impurity at t} 
which their knowledge was derived and their conciu-| pelow that at Beckton, in March was 


sions formed. If the case depended upon the allega | which was bevond the maximum: whilst 


tions of the witnesses on both sides, the conflict be- 


which the defendants did not attempt t 
tween them was su great that it would be difficult, if | f¢)] in the next month to 1 [he defer 
not impossible, to arrive at a satisfactory determina- | endeavored to account for th: ess 
tion. But, for the reasons which presented them-| Beckton by several reasons. They sai 
selves to his mind, the questions in the case might be | sers were imperfect, that the temp« 
determined without resorting to the oral evidence | was too high, that the purifiers b. 
alone, although it was by no means to be disregarded | several other things of like kind. H 
nor had he neglected to consider it with the utmost might have been, the xcessive impurity 
attention. Another ground upon which the novelty | and they were unable to reduce it or cbeck 


if the patent was impeached was that a patent, which | of all their earnest endeavors, until after t) 


was taken out by Wiliam Mann, had anticipated the | the letters patent, or until they had received | 


plaintiff's alleged invention. The provisional specifi | ling’s suggestion, which, although m 


cation by Mann. filed on the 2d of December, 1871, beyond doubt identical with the plaintifi 


after stating the principal impurities, and the means | Trewby had stated the experiments he 1 


by which several of them could be removed, said the | ous times, which, it was insisted, wer 


sulphur compounds, other than sulphuretted hydro-| tion of the plaintiff's invention. hat tl 


gen, had baffled all attempts to remove them com- | ever they were, had not been successful 


He then pro-| puted. If they had been, the cry of distr 
ceeded to describe a process, consisting of several pu- | ran throngh the correspondence would not 
! 


pletely with any degree of certainty. 


rifiers charged with hydrate of lime, through one of | uttered by them. He gave an account, in h 
which gas was allowed to pass, sufficient to convert | of numerous experiments which had been n 
its contents into sulphide of calcium. The crude gas | their failure 
was then shut off from the vessel before mentioned, | he attributed the increase in the bisulpnid 
and made to pass through another, by which it was | to the coals which had been in use, whereby, 
freed from much of its sulphuretted hydrogen; it | the sulphide of calcium was no sooner formed 
hen passed up to the oxide of iron purifier, where it | a state to take up bisulphide, than the carbor 
was purified from sulphuretted hydrogen, and fitted | took its place. In the same letter, after stati: 
for entrance into the sulphide of calcium purifier. 
(hen he said further it was prosumed that the gas, | rifiers in a somewhat different form—that 
having passed through hydrate of lime and oxide of | kept certain purifiers for the purpose of tal 
ron, had been completely cleared from all impurities | carbonic acid only, and the remainder for th: 


; and, in a letter of the 19th of Febr 


within the last few days he had been working the 


xcept bisulphide of carbon, and it was then free to|—he said he was in hopes that would do goo 
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| 1 been successful, Dr. 
idvice might have been spared, and when 
vby how to proceed suc- 
reply would have been that he knew it 
On the contrary, on the 21st 
wby was acting on Dr. Letheby’s 


and certainly with a beneficial result, 
vyever, at a most alarming cost. And on 

f Mar Mr. Trewby wrote to Dr. Letheby 
er experiments and results were 

] 


it h ald have wished. He mentioned a new 


had adopted in February, which was in 


he time of Dr. Letheby’s visit, whereby 
vn to 29 grains, since which he had reduced 
nd he said that at that time they had about 


ch they reduced one-half in the way 


, york ind he was in hopes that as they 

I i the system of purificalion, they would be 

e it still mor [t might be that Mr. 

Crew w the presence of carbonie acid was the 


Iudeed, it was clear he was making experi 
ind that he had partially suc- 
But even if it were assnmed, which, as a 


tte f fact could not be done, that he had conceiy- 


l idea as the plaintiff, it would amount at 
st to this, that two med travelling on the same 
search of the same obje ct, the one who first 

id described it in an intelligible and accu- 
sion, and who obtained a patent for the 


' ion of what he had thus acquired, could not be 
f it because another had tried to reach the 


Then it had beenssaid 


aintifl’s invention had been published by 
f aletter which the plaintiff wrote to Mr 
lrewt y before the date of the patent, the purport ot 


which was that requested Mr. Trewby to try cer- 
experiments respecting carbonic acid. It was 
written at a time when the plaintiff said he was get- 
sterials for his specification, which he shortly 
ifterwards filed, and because he wished to have the 
nt he suggested, tried upon a large scale, 

i the Beckton works afforded Without ascrib 

the letter the character of a contidential com- 

yn, it was no publication. Mr, Trewby, who 


turn any answer to the 


letter, thought BO 


for he denied emphatically that he received from 








| ff any information which guided him in the 
x] ments which he made, or in the discoveries 
were arrived at. It had been suggested, also, 


of the argument, that the patent was 


ny { in respect of the $d, 4th, and Sth heads of 
the invention hose objections could not be said to 
n put fairly or sufficiently in issue by the de- 
lants, or that any evidence had been adduced up- 
vhich they couid be sustained. All the defend- 
1 in thei that they had never 
| | J lescribed in those 
t nd had no intention of doing so, that 
eved there was no novelty in any of them, 
pi id no practical value whatever 
the purification of gas from sulphur, or for any 

i I ] ir} t 
In Mr, Evan's affidavit, he said such processes were 
il well-known to gas engineers, and used in the pu 
ition of gas. ‘The statute, 15 and 16th Victoria, 


vided that, actions at law, no evidence should 
l unless the 


nd tl 


objection had been distinctly 


i¢ principle of that enactment had been 


gnized and acted upon in courts of Equity. The 
ving stated in his specification the object 
he proposed to attain—viz., the purification of gas 
ilphur compounds by means of sulphur in a 
ised along with sawdust, or such 
» substance—said, in his 5th head, he claimed the 
employment of sulphur in a fine state of division, 
ith un inert substance. Upon that it had been ar- 
gued that where oxide of iron had been employed to 
‘6 out sulphuretted hydrogen, some portion of the 
su iur must, in that process, have been deposited on 
he iron, and that upon its being revivified, the sul- 
phur so deposited would form sulphur in a fine state 
division, with an inert substance. He could not, 
ywever, think that in a just n.ode of considering the 
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specification, oxide of iron, which was a most active 
and efficient agent for taking out sulphuretted hydro 
gen from the whole volume ot gas to which it was 
exposed, could be said to be one of those inert sub- 
stances, like sawdust, which the plaintiff proposed to 
The 
plaintift s suit was direct- 
The 
the plaintiff, previous to his appointment as gas re 


employ with sulphur in a fine state of division. 
only other objection to the 
ed against him personally. answer alleged that 
feree, had no acquaintance with the business proces- 
ses of manufacturing and purifying gas, and the de- 
fendants believed that the plaintiff derived his know 
ledge of the methods which he pretended to have 


invented, from opportunities afforded him in his 


official position, of seeing the processes employed by 


the company, and from information directly supplied 
to him by persons employed by the company The 
defendants submitted to the court whether it was 


competent to the plaintiff to make use of the know 
ledge acquired by him, as a public officer in the dis 


charge of his duties, for the purpose of taking out a 


patent. That objection had been earnestly enforced 
in the course of the argument. 

He could not say that he thought the plaintiff was 
from 


availing himself of any discovery which he might 


disqualified, by reason of his employment, 


have made. His duties as a public officer were very 
clearly prescribed by the statute under which he was 
appointed, and he appeared to have discharged thos« 
duties, in co operation with the other referees, effi 
ciently, and certainly without any censure or 
plaint that had been heard of. No 


not have made the discovery he had, unless he had 


com- 


doubt he could 


obtained extensive knowledge of the manufacture and 
purification of gas. How much of that knowledpe was 
derived from information afforded to him by the com 
pany’s Officers, and how much of it was the result of 
his own inspection and observation, need not be in- 
sunt whatever was the extent of the in 
did than 


his powers under the statute would reasonably entitle 


quired into. 
formation, it not seem to have been more 
him to acquire, nor to have led to the discovery in 
any other manner than knowledge of known laws and 
principles must exist before an invention can have an 
He had not 
thought it necessary to go into the report of the ref- 
27th of March to the Board of 
think it affected the 


object to which it could be applied 
erees made on the 
Trade, because he did not real 
Many authorities had 


but as the law 


question between the parties 

been referred to on both sides ; upon 
the subject was perfectly familiar, and open to no 
If the ob 


jections taken by the defendants were well-founded, 


doubt, it was needless to mention them 


then it was clear that the patent could not be sustain 


ed. On the other hand, if these objections failed, 
the plaintiff's rights were established by numerous 
decisions. H» had now gone through the principal 


and only important topics which had been discussed 
He had attended to the discussion during many days, 
and had since looked through the evidence, and con 
sidered the arguments which had been addressed to 
him. The task had been somewhat laborious; but, 
having performed it as well as he was able. be camé 
that the 


of the principle and process by which the purification 


to the conclusion plaintiff was the inventor 
of gas from what was called the sulphur compounds 
might be effected toa greater extent than had ever 
been practically done before the date of the letters 
that the defendants had adopted, and were 
that the y had been, 


patent ; 
now practising, that invention ; 
and were able to keep down the amount of impurities 
in gas to an extent and degree very far superior to 
that which existed before the date of the plaintiff's 
patent rights were created. They were also able to 
exercise a much greater control over those impurities 
The de 


fendants thus having practised the invention without 


than they had been able to do previously. 
the plaintiff's consent, he was entitled to the injunc 
tion prayed for by his bill, and he was also entitled to 
be paid by the defendants such damages as he had 
sustained by their unlawful use of that which was his 


exclusive property, and for that purpose an ipqguiry 


Y 
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must be directed to ascertain the amount of such 


damages 
Mr 
The Vice-Chancellor : 


With costs, of 
Yes. 
Upon the application of Mr. Davey, for 


Kay course 


the defend 


ants, the injunction was suspended tor three months 


the defendants undertaking to abide by any order the 


court might make as to damages 


in consequence of 


such suspension. My. Davey stated that the defend 


ants might desire to take the opinion of the Court 


of Appeal; ahd if they did not « 


they would 


oO BO, 





have to decide whether they should arrange with the 
plaintiff, or effect an alteration in their works, which 
could not be done under some considerable time He 
undertook, in case they decided on the first-mention 
ed course, to present a petition of appeal forthwith 

On the application of Mr. Aston, the Vice-Chancel 
lor said he would grant a certificate under the Act, 


that the validity of the patent had come in question 


solicitors for 
Bedford, of Hab 


Gresham Street, London 


Our reporter omitted to state that the 
the company are Messrs. Curtis and 


erdashers Hall, 





The Delta of the Mississippi Valley, Con- 
sidered in Relation to an “Open Mouth 
River.’’* 

BY JOHN G BARNARD, T 8. CORPS ENG 
Transactions of the American Society of ¢ Engineers, 
-_- 

To furnish an outlet to the Mississippi which should 
evade the bar obstructions of the mouths, a ‘* shiy 
1832, by Mr. Ben- 
Buisson, State Surveyor; and again, in 1838 
by Maj. W. H. Chase, U. S. Enginee an 
ject was referred to by the Board of 1852, 
** fall bac 


canal” had been prop sed, first in 


jamin 


as one to 


in case of failure of all efforts to pro 
thus 


esort, 


k on 





cure an open month ; placing it in its rightful 


category of a dernie? This project was revive 


** Resolved, That the Secretary of War be, 
kereby requested to cause an 


and is 
examination and sur 
vey, with plans and estimates of cost, to be made by 
an officer of Engineers, for a ship-canal to connect the 
Mississippi River with the Gulf of Mexico, or the 
navigable waters thereof, of suitable locations and 
dimensions for military, naval and commercial pu 
poses, and that he report upon the feasibility of the 
same to the House of Representatives.” F 


In the 


which 


ard of 


President, was convened ‘to 


summer of 1873, a B Engineers of 


the writer was 


consider and report upon” a plan whic! 


the meantime prepared in fulfillment of the aboy: 
The question submitted to the Board was widened by 
the request of the Chief of 
tion of the 


of improving the navigable outlet of the 


Engineers, at the sugyes 
4 


President, to consider ‘*‘ the expediency 
Mississippi, 
by the Fort Saint Philip Canal, as an alternative to, 
ora simultaneous measuie, perhaps, with, the im 
provement of the passes,” 

Board favored 


tion of the canal and embodied their view 


The majority of that the construc 
8 as to jetties 


in the following paragraph : 


‘** Upon a review of the practical difficulties which 
the adoption of the jetty system of improvement at 
the mouth of the Mississippi would entail, and a due 
consideration af the original cost of construction and 
of annual extension, entertaining doubts, moreover, 
of the successful issne of the attempt, the Board do 
not consider it advisable to recommend i 


0k 


The single dissenting member t the ground 


** that before resorting to an artificial work.of the dif 


ficult and costly character of a ship canal, a more : 
the 


mouths, and of the 


tentive consideration of superior advantages of 


the natural fair probabilities of 
utilizing them, is needed 
And again ; “‘ the advantages of an open river mouth 


are inestimable. ‘The needs of a navigation so great 


the 
fifty fold in- 


as that which now exists, and which in 


the great Mississippi Valley must be 


creased, demand it.‘ 
*" Abstract of a paper presented to the 
Civil Engineers, 

by tke following resolution of Congress, passed 14th 


of March, 1871 


American Society of 





had been in | 


future of 


Mar. 16, 1876. 


‘It is said that the ‘time has come’ when th: 


needs of commerce demand the canal; but | answ 


that the time come when there will be the san: 


ery for navigation unimpeded by locks—an 
iwouth—which we now hear for a canal.” 
in this last quotation, cor 


No 


the world would substitute a ship-canal, with lock 


The argument, as put 
tains the very pith of the question. seaport in 
for an open sea entrance, if the latter be not 

Would New York, for example, accept as adequ 
a ship-canal, for her sole channel of access to the sea 
And what limit shall be placed upon the magnit 
of the freight-commerce which shall pour out of th 
great Mississippi Valley through its only outlet t 
the sea 

A ship-canal can be but a make-shift, a pis « 
only to be accepted on proof that there is 20 reds 
How shall that re 


of an ‘‘ open mouth.”’ 





SOI hope be established save by referenct 
what has been done elsewhere, and by an appeal, n 
to theories—for theories simply mock the subject Dy 
their impotence to grasp the complicated conditions 


but to such simple elementary /fucts as may guide oO 
Here all the 


proof is thrown on the opposer. 


estimate of probabilities? burden of 


lo say, in face of the highest authorities* on this 


subje et. in face of achieved success in numerous it 


or that ther 


stances, that there are no probabilitic 8. 
are none which justity anattempt which has for its 
end a result so indispensable to a great navigation, 
require not merely transcendent cngineering abilities 
"6 j 

Che que stion is not, therefore, purely an enginee! 
fail 


is far from 


it requires something like prescie Vie 
ing one. To if the contingency of failure | 


admitted being an engineering failure 
for the undertaking is pot merely justified, but <e- 

inded ; unless, indeed, the engineer can deny even 
the possibility of success. 

While no engineer, it is presumed, would trust his 
prescience 80 far as to deny pos ibil ty of obtaining by’ 
there are a few sim 
the 


narintena 


jethies an 


ple arguments 


‘open river month,” 
on which 
second, that the 


to assert—/ir'st, strong 
probability of success ; 
of the accomplished open mouth need not be regard 
ed as involving an unreasonable expenditure or an 
excessive amount of work. 

As to the first point ; noone, whether ‘‘ engineer 
or otherwise, has yet denied the certainty of obtain 
by jetties the desired result. 


Hence the second point only, requires to be dwelt 


upon. In the draft of a minority report, dated New 
Orleans, December 6th, 1873, this matter is thus set 
forth 

** Now as to the application of this work. For rea 


ions which will appear hereafter, I should select Pass 
Loutre for experiment. A glance at the chart wil 
show that from the point in the Pass where the depth 
of 25 feet ceases to obtain, to the outer crest of t 
hor, is about 24 miles (at the South West over 
t miles natural width of the Pass where ”’ 


Pass 
rhe 
feet depth obtains is about $ mile), * * * * By 
stopping the North Pass, and extending parallel, or 
nearly so,+ jetties which, starting at the cessation of 
25 feet depth (above the North Pass), extend, a half 
mile apart, 4 miles to points opposite the outer crest 
of the bar must be excavated to 25 feet (7. e., the 25 
feet channel will be extended at once 24 miles the 
velocity of current maintained unimpaired up to this 
point will carry its sediment far beyond, into deep 
water. ‘The present regime of ashoal bar cannot 
again be restored, until the vast bottom area now 
covered with deep water beyond, for a distance of 2 
That there will be a 25 feet, or even 

1) feet available channel all this long time I do not 
contend, but this I do contend, viz, : * * * that 
once extended out to the crest of the existing bar, 
jetties do not require the incessant following 


miles, is raised. 


“up sup 


In Europe, e. 7., we have SirCharles Hartley, engineer of 
the successful jetty construction of the Sulina: Col. James 


Stokes, Royal Engineers, British Commissioner for same 
work; and Mr. P, Caland engineerof the works at the mout! 
of the Maas ; all advocating an ‘open mouth” for the Mis 


Sissipp! ; nor can the opinions of these eminent engineers be 
impugned by the allegation that, being foreigners, they ar: 
umgacquainted with the physieal peculiarities of the Missis 
Sippl. They have all studied it attentively withgfaccess t 
the most authoritative information ; including the work, th« 
Physics and Hydraulics of the Mississippi.” * 
Perfect parrallelism is not necessary ; 
made to select the best location 


large deviations 


nay ve 
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posed; that they may witi 
do not dispute. sd 


ely require extension J 


[he recent Board of Engineers (of 1874), to which 
the whole subject was recommitted, used, in giving 
ts decision in favor of jetties, substantially, but quite 
independently, the same argument, though more fully 
and clearly developed. 


‘*At present, the muddy water issuing from the 
South Pass spreads out in somewhat of a fan-shape, 
the handle of the fan being at the month of the pass 
ind the ribs several miles in length.” 

‘* If the proposed jetties were instantly completed, 
ind the new channel scoured out, essentially the same 
umount of sediment would be spread out in fan-shape, 
but, from the greater velocity oi the issning water, 
the ribs of the fan would be longer, while the handle 

mld be narrower. More of the sediment would at 

rst be deposited far out in the Gulf than before. 

‘‘ But with the present rate of advance, the 25 feet 
curve 120 years ago was about 12,000 feet above its 
present position ; and if the volume of water carried 
by the pass is kept the same, neglecting the slight 
difference in slope of the Gulf bottom outside the 
present bar, in abowt 120 years a new end for the 
pass will probably be formed of the same general 
shape as the lower 12,000 feet of the present pass. It 
makes little difference, in the whole time required to 
accomplish the work, whether the same volume of 
water flows out at starting over the present shallow 
bar or from beneath two dikes which force the water 
to take a depth of JO feet. In an average of many 
years, the rate af progress must be about the same as 
now, namely 100 feet per annum, the volume of 
water being kept as at present ; and it is on this basis 
that the average annual cost of extension, namely, 
%130,000, has been computed. 

“Tt has already been stated that it is proposed to 
obtain a depth of 30 ft. between the jetties, in order 
that some years may elapse before the shoal which 
will form beyond the jetties can have on it less than 
the required depth of 25 feet in the channel through 
it. There are no precise data for estimating this 
period. Going seaward from the upper end of the 
proposed dikes. the slope of the bettom of the South 
Pass is about 1-440. This slope doubtless depends 
mainly on the velocity of the water flowing through 
it and on the lifting of the fresh water by the su)t. 
As the causes remain essentially the same, it would 
seem natural that the new end of the South Pass to 
be formed by the sediment passing through the jet- 
ties should at least have the same bottom slope. If 
this assumption were true, the bottom would at least 
shoal from 30 to 25 feet in a distance of 5 x 440 
2,200 feet, and the time required would be about 
twenty-two years.” 

Mr. Eads in his pamphlet entitled ‘‘ The Jetty 
System Explained” (printed in 1874), pages 6-7, 
dwells on and develops the same principle, justly 
reasoning from the facts of nature, that between the 
lowest point at which there is 60 feet depth in the 
South West Pass (whether that final 60 feet be in the 
unmodified pass, or saddenly realized, by means of 
jetties, on the site of the present bar) and a bar hay 
ing only 15 feet, there must be a distance of 74 miles 

and the time for the creation of a new bar (if by jet- 
ties the present bar be deepened to 60 feet) must be 
equal to the number of feet in 74 miles divided by 
the amount in feet of the present annual advance; a 
qnotient which he assumes tobe 175 years, 

The arguments are essentially identical in all the 
three independently exhibited forms. These reasons 
are in themselves the broad and indisputable facis of 
observed configuration. All that has, in a different 
and conflicting sense, been arrayed is—where not pure 
assumption—based on theories * which have them- 
selves, no sufficient inductive basis. 

But the matter may be somewhat otherwise stated, 
thus—the passes can prolong themselves no faster 


than they can build up their base of formation ; the 





broad bank cn which their bed is laid and that serves as 
the solid troug/ (as it may be called) which conveys 
them tothe sea. The fronton which this fan-like ex- 
pansion over which the great delta arms are laid, has 
an extent measured on the 100 feet (depth) carve of 





*The two most prominent and sharply defined “‘theories ” 
of bar formation are those of Mr, Eliett (the vertical eddy 
theory), and of the “* Physies and Hydraulics of the Missis- 
sippi,” «ages 445-6, 7, 5, refuting the former and attributing 
the bar formation to the heavier sediments “ pushed along 
the bottom,” but which also calls for “ vertical eddies ”’ and 
a ‘dead angle, where the river water meets and rises upon 
the salt water.” Were this latter theory proven, it would be 
far from sustaining the inverse rule-of-three computations 
of enormous bar advance, under influence of contraction by 
jetties, based on it in Ex, Doc, 220, page 31, 





about 40 miles. The material if nd tion be arrived at more speedily and economi- 
we know it is transported far | i n by following rigidly the Board’s mode). 

line, cannot advance this front much more t In all that relates to the rival project of a canal, the 
feet per annum. Or if we take the South W recent Board has given incomparably the best solution 











by itself (forming a kind of salient on t) te f that problem yet offered. Nevertheless, while al 
extreme of the general configuratior ts | ys admitting the ticability so far asthe mere 
sured at the same depth is 10 miles (even on t estion of construction (a difficult one though it be), 
feet curve the base is 5 miles), and this I far from believing it to offer a reasonable assur- 
figuration obtains whether we refer to Tale tja f success, if by success is meant the furnishing 
of 1838 or the Coast Survey chart of ! itlet at idequate ; I doubt much, whether 
which interval there has been a ; ritl f | in its it will fulfil even that degree of suc- 
14 miles. The side banks, from the pass 3 which would be justified for similar canals in 
deep water, are quite pertinently con M ealities, and I feel sure it could not be main- 
Eads to completed natural jettic und they 1 for the small annual eum estimated 

must complete themselves as they advar Cher before ¢ ng this paper, I wou'd advert to the 
is every reason to affirm that the advar fthe Rhone mouth, upon which much stress 
the material be projected with high v: Y n laid as an unsuccessful attempt to apply jet 
| bar crest 2,000 feet long, or with low ‘y ) ‘ { lave before me a copy of the ** Raport sur les 
‘one 11,500 feet long, cannot be made o1 fiji ts presentes par les Ingenieurs chargés de la 
leas h than we obs ‘ du Rhone.”* made by a ‘** Commission ” 
al advance.* f the Ponts et Chausees, 

Stress is laid on this exhibition of tl 3 Stating that the General Council ( Consei Gleneral\ 
it discards all theorization, and all subsidiary and f the Ponts et Chansees has already been engaged 
putable question: of littoral curr s subject in connection with two projects pre- 
‘* wind,” or ‘* waves If in the final by Mr. Surrell, it mentions the first as that for 
of the writer stress is mainly laid pon t “aI maritit XC., Xe; and the second, as one 
because successful precedent 73 | iters of the Rhone in one single 
claim that the ‘‘ open mouth” should be st f that of the **‘ Grau de l'Est; ” the council refer 
at the Mississippi; and because the greatest } i to, statiz t principle upon which rested this. 
brevity was aimed at | ect to b ‘that the depth over the bar of a river 

It will be noticed, doubtless, that in the } ’ nouth emptying into the sea is the greater, the 
quoted from the minority report as first drat re iter the quantity of water which is discharged 
ference is given to Pass a Loutre, not b 
analogy between the South Pass of the Mississiy I Chus we find it laid down authoritatively, at the very 
the ‘* Sulina both bearing about 8 per cent. onl) itset ol smatter, not the jetty method but (see 





of the total discharge) had not already eration, page 107, made by the Board of 1852)a 


| attention of the writer; but because in sket ng out tand very different one, 7. ¢., that, specified 


under great pressure as to time, rds of the board just cited, as *‘ closing the 





application of the jetty system to th Mississ pI iseless passes And, indeed, through the forty 


| delta, it was deemed inexpedient to select an obscure osély written manuscvipt pages of the report before 


pass—one which has never been known t igation | me, this, and this only, is dwelt upon and discussed 
—for the purpose. Pass a Loutre is, on t t] n all its bearing, without even an allusion to the very 

| hand, in some degree a rival of the South West Pa listinct notion of jetties or, as more generally known 
while the application there would involve + in Europe, that of *‘ parallel piers.” 


less expense than to the latter Preference w } Chat the actual construction assumed somewkat the 
sequently given to the South Pass for reasons fully mblance (as far as they went) of ‘‘ parallel piers,’ 
set forth in the minorty report.* is due simply to the fact that it was deemed indispen- 
| J 


In the foregoing, I have endeavored to give , sable to connect the dams, which stopped the “ use- 
cise history not only of actual operations at t lelt ess passes,’ by dikes running over the low, inter- 
mouths, but of the various projects for pr ling ar ening islands (theys)—that, on the east side it was 
adequate outlet, whether by operating on the found easier and more economica) to make a con- 
themselves, or by canalization. I have, at nuous dike, riverwards of the islands, than isolated 
time. endeavored to make pl 1in the ground I } I lams 





an ‘‘open river mouth” may be confidently ho) Finally, this Commission, concludes ag follows: 


for. yy hereas, 


+ oe * 


In this matter the recent Board (of i The delta arms (graus) of Piémanson and 
ssential matters, is in unison wit] I at n, which are the first derivations, up stream, 
eCSs©e@ © s, 4 ‘ SUuU Y | Al s , 
: ; : m the main river, receive more than half the total 
its estimates are doubtless able and thor | i atte 
absence of any pre edent for the kind of w city ith That the « losing of these arms wilh consti. 
poses, are naturally founded on the best f n} tute a valuable experience from which may be derived 
seful informatio 
cedents, which are those furnished by the pract f . rmation 


Cherefore, the works to be executed for the im- 


Holland, and more especially by recent wor tl provement ofysthe Rhone mouth should be confined 
mouth of the Maas.{ These works were visited by n to the closing of the Piémanson and Rouston arms.” 
in 1871, and fully described with full ils of t The government, however, decided to carry out 
facine and ballast construction (‘‘ zinc stukken, 4 the plan of Mr. Surrell in full; and now let us hear 
in Professional Papers, Corps ef Engine¢ N n the language of Mr Malezieux (September 10th, 


and the methods indicated as hkely to ‘ prove ° t was done 

cially available in Louisiana. But at the same ft The works constructed constitute a continuous 

they can but serve as mode Is. In pract , iy dike endiguement upon the two banks of the 

tation to the peculiar locality, I believe they 1 be | Rhone, from the tower of St. Louis to the bar; that 

much simplified and the desired results of the jett 0 th eft has a total length ‘ developpement ”) of 
metres (44 miles), and stops at 1,531 metres (a 

Micueatpel.” pane 400, in but ples j= a c = f th an f m less 80 yards , inside the crest of the bar; that 





firmation : “ The oscillating motion of waves, when meeting | on the right has a length of 6,500 metres (9-10 mile) 





bottom, is changed into a motion of trans and tl a 
tends to arrange the deposit made by the t nside the crest, * * * “The result of these 
9 ae wes yo ted p t ¥ works was to concentrate the waters of the Rhone in 
| +Ex. Doc, 220, page 124, ne arm,” &e., &e. 

t These, even in Helland, were the frst applicat f this = er 
kind of work to an open sea exposure. So successf as it And again, the official journal, ‘‘ Annales des Ponts 
proved that the lower legislative body of Holland reports | et Chaussées ” (1863. 2d semestre ), refers to this mat- 
that ** the complete succesa of ‘ a H 7 
has removed all doubts as to the poss ty of ter in these words (translated ‘** After having at- 
sea” (i, é., jetties) ** on 7 cast 

The construction, wholly of beton ks a 





rnished to Gen. Wright, President of the Board of 1874 


trance of the new North Sea Canal, ha . 
M, Malezieux, 


{ plete a success, 





+ 
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gy aan e ae hav 
¢ » Gas Enricher. 
“y ano 
mvs rsponoence PirrspurGH, Pa., March 10, 187 am 
Mr. Editor: In our February circular we rep: nie 
(Correspondents, in all cases, shouid sign their communi- duced a portion of an article by Mr. John MeClarty the 
cations with their names and address in full—not for publica- | of West Pittsburgh Gas Works, on petroleum as a: 
tion, unless desired, but as a guarantee of good faith.—Ep, enricher. We were not then aware that a patent coy 
ered the process referred to, and without any inten 
The Lowe Gas Process. : ; , . P p a MOVered 
A. M. CALLENDER & CO., 5 ; tion to mislead any one, stated that no patent covered ( 
PROPRIETORS. 87 Astor Housr, March 10, 1876. Mr. McClarty’s process. In justice to Mr. McClarty gel 
Mr. Editor: The managers of the Lowe process] we wish to state through your Journal, that the p: she 
_ ) I } 
: y ‘ have of late been charged by gas men, with wndue} cess is covered by patent of June 29, 1875. By 
Editor—G. WARREN DRESSER. : erat ; pian, Pg eA Nn agin lig Higa ane: ale fe 
modesty, and lest this amiable virtue should degener- | ing this note space in your next issue, you will mu 16 
. , : ate at their hands, I make haste to offer explanation. | oblige Yours respectfully, is 
PUBLISHED ON THE 2ND AND 16TH oF Each Mont Doubt } , bl he f } , \ t T 
. : " r , Joubtiess the charge 1s traceable to the fact that "AINE, ABLETT RIPP, Lis 
At No. 42 Pine Street, New York. : : ~ 
three years ago they received a naked theory from its Oil Refiners, Pittsburgh, Pa 
—_—  —— - . . 
Tn1a 18 @ recognized oMotal organ of— inventor, which, despite the gloomy prediction of _ ; 
LIGHT, HEAT, MINING INTERESTS, STEAM, many that it would die, they pledged themselves to Jounstown, N. Y., March 7, 1876 in 
WATER-SUPPLY, PATENTED INVENTIONS, nurse and develop, and that since then they have Mr. Editor: I would like to make enquiry through wi 
VENTILATION, SANITARY IMPOVEMENT, AND | been too fully occupied in an honest fulfillment of | the Gas Licur Journat, if there is any way of usin Wi 
GENERAL CHEMICAL SCIENCE, : , . . 
that promise, to spend much time in trumpet blow-| up the gas tar, to advantage, which is made in a sma W 
> — . . , . - 
PEE cael ing. From the start it has been a cardinal principle! works using four or five hundred tons of coal ann oO} 
’ i with them to push the process, ‘and rely upon its|ally. Hoping to receive answers from some of th PY 
SUBSCRIPTION—Three Loilars per annum, in advance, 3 : P ‘ ey 
| practical operations for success. They have contribu- | fraternity through your columns, 
— —_——sS > ’ . . 
| ted their own time and no other man’s money to de- J remain respectfully, 
AGENTS ' 
monstrate the merits of the system They have so SUBSCRIBER si 
New YoRE—AMERICAN NEWS ComPANY, 119 and 1% Nassau St altet ae eeeieeeliial Show team bow. th ert 
tec spec , #5 y KO 10V 6 Critic ° 
BosTton—S. M. PETTENGILL & Co., 6 State Street. ee diate jaa : 7 r 
PHILADELPHIA—Cox, WETHERILL & Co., Ledger Buildings, | investigation of the best engineers, courting the ex (3; 4”; ht 4 telly te 8 
Phila. tremest tests, and when these have been repeatedly tS- wa tity) v nN igen . P 
Germany—B. WESTERMANN & Co., of New York. applied and successfully met, have demanded no com- c 
| mittal of opinion from the visitor. 
matihe ' ' ” sone = United States. ’ 
THURSDAY, MARCH 17, 1876. | Some gentlemen who stand exceptionally high in f 
- the profession, have been so kind as to make frank ProcereDines Or N. Y. Boarp or ALDERMEN.—A r 


tempted to improve the mouth by concentrating all | 
the waters in a single channel, the administration 
(t. €, of the Ponts et Chaussées) ‘‘ renounced their 
fruitless efforts and had recourse to the construction | 
of a maritime canal,” &c. 

It seems scarcely necessary to remark that the jetty 
system has never been applied to the Rhone mouths. 
The method of closing useless passes having resulted | 
in failure, the work was abandoned without even an | 
attempt to apply the true jetty system, and the alter- | 
native project of Mr. Surrell—a ‘‘ canal maritime” | 
(ship canal)—made. This, in the words of the report 
of the recent Board, ‘‘ is more than adequate to the 
wants of commerce.’ Inasmuch as at that locality | 
there are comparitively trifling wants to be supplied 
in our sense of such needs, one might suspect a vein 
of irony in these words, when we consider what a 
*‘canal maritime ” would be to the wants of com- 
merce of the port of New York. Sven those wants | 
should not rival the exigencies of the now enormous, 
but yet undeveloped, freight-commerce of the Great 
West through its only ontlet where the Father of | 
Waters bears to the sea the spoils of half a conti- 


nent! 





The Position of Dry Gas Meters is said by 
a writer in Chambers's Journal to be of no impor- 
tance, but it is regarded as important that wet meters 
should be ‘‘below the level of pipes carrying gas to 
the burners, and in a moderately cool plece; for, if 
too warm, a vapor will arise from the meter and ascend 
in the pipes, causing jumping lights, which all have 
observed.” Of course it is important also that the wet | 
meter should be placed where it will not be liable to 
freeze in winter. It is not important, so far as the 
continuous working of a dry meter is concerned, 
whether it be placed in a cool or a warm situation. So 
far as its measurement of gas is concerned, it will, 
however, if placed in a warm location, measure against 
the consumer. We should certainly regard it as im- 
portant, if we had to purchase air by the quart or gal- 
ton, that the air so purchased should not be expanded 
by heat ; yet we have seen dry gas-meters placed in 
very close contiguity to a set of steam-radiating pipes, 
the heating-power of which was such that the gas pass- 
ing through the meter could scarcely have been deliv- 
ered in the service-pipes of the building at a less tem- 
perature than 100 Fahrenheit. Very limited arithme- 
tical skill will enable any of our readers to determine, 
with the aid of a table giving the expansibility of gas- 
es under different temperatures, the relative values 
of a cubic foot of illuminating gas ;passing through a 
meter at a temperature of 60 and another at a tem- 
perature of 100. 


and emphatic acknowledgement of the success of the 
process, while others have returned home with con 
victions apparently too deep for utterance, as we have 
heard no more of them. If their silence is because 
of an unwillingness to express adverse opinions, we 


beg them to dismiss such modesty. 


| posed that any parties who were working with good 


degree of success, to solve the problem of making 
better and cheaper light, were entitled to rank as 
friends, but we have not always been so treated. 
Nevertheless, we have aimed to pursue our business 
persistently and with courtesy. We have now, how 
ever, reached a point where, having paid out a good 


deal to acquire a practical knowledge of gas making, 


We have sup- | 


. -o . | 
we feel justified in resenting any intimation that we 


do not understand whereof we speak, and make so 
bold as to lay down the following proposition to the 
gas companies of the United States, viz 
That, by no process to this present time known, 
and demonstrated on a large working scale, has an 
illuminating gas of so fine a quality, been produced 
at anything like so low a cost, as by the Lowe process. 
We are ready for questions and for a show of facts, 
for we prove our ‘‘ faith by our works.”’ 
Yours very respectfully, 
G. 8. Dwiexr. 
Letter from Magnus Ohren. 
Crystat Partace Disrricr Gas Co,, 
15, 1875 
Mr, Editor: In your Journal of Jan. 3rd, I finda 


Lower SyprenuaM, 8. E., Lonpon, Feb, 


letter from Mr. Smedberg, acknowledging the receipt 
of some details from me, and describing me as Engi- 
neer of the Company. He also adds my name to the 
figures and puts *‘Eng’r” after it, as if it had been so 
signed by me. I beg to say I did not sosignit. I 
am the Secretary of the Company so named, and the 
Engineer is Mr. James Watson; to that gentleman 
alone must be given the credit of these workings, and 
I beg that you will insert this letter to give him his 
just due. 

Mr. 8S. asked his American friends to give him in- 
formation on those points. I sent him one of my 
pamphlets on Gas Cooking Stoves, and, thinking it 
would interest him, I gave him the workings of this 
He has 


memoran- 


company to compare with others in America. 
The 
dum was not sent for publication, but as it is pub- 


evidently mistaken my description. 


lished I must beg of you to have the error corrected. 
Yours respectfully, 
Macnus OgREN, 





{rence Lynch and his wife insensible in bed, 


communication was received from the Corporation 
Connsel in answer to a resolution of Alderman Bryau 
Reilly. The stated the 


Council has no pow er to make ordinaces in 


communication Common 
relation 
to the gas companies. 

The matter was laid over. 

Fire Hyprants.—Ald. Sauer offered a resolutio: 
directing the Commissioner of Public Works to cover 
the large water mains with large fire hydrants, to be 
placed on Broadway and other streets where neces 
sary, so as to distribute water at higher levels. It was 


laid over, 


When they tell us of how many gas meters are in 
accurate, they forget to state how many are accurate 

The Bath, Maine, Gas-Light Company reduces the 
price of gas from $4°00 to $3.50 per thousand cubi 
feet 

The boring for gas on Boyd's Hill, near Pittsburg 
still continues night and day, at the rate of 40 feet 
every 24 hours. 

The gas fuel experiment in the manufacture of flint 
glass, which has been in progress for some time past 
at Adams & Co.’s works on Tenth street, South Side, 
is likely to prove a complete success. The furnace 
has been heated to the highest standard, and the 
heating of the pots has been fully accomplished, and 
all that now remains is to melt the glass, which is be 
ing done. ‘The last test in the whole experiment will 
be made on Monday next. John Adams, Esq., the 
senior member of the firm, and president of the West- 
ern Flint and Lime Glass Association, is giving the 
experiment his personal supervision. 

PeTroLeuM Gas IN GENEVA.—The 
making gas from crude petroleum in Geneva, N. Y., 
has been very successful, The light is brilliant and 
steady, and the price has been reduced to #285 a 
thousand feet. 


experiment of 


SUFFOCATED By Gas.—Providence, R. I., March |. 
Gas from a leaky main penetrated two houses on 
Wickenden street last night. Hugh Trainor, his wife 
and four children, in one house, were prostrated but 
have been restored to consciousness. The police ef- 
fected an entrance to the other house and found Law- 


They 
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have been partially restored and may recover. 
another room of the same house Mary Josephs was 
found insensible on the floor and it is feared she ean 
not be resuscitated. No 


the houses 


gas was used in either of 


Great Britain. 
From “ Journal of Gas-Lighting. | 
Guiascow Corporation Gas-Works.—In the report 
sent to us last week, of the soiree given to the em- 
ployees of these works, the Lord Provost was made to 
say that the quantity of gas supplied last year was 
165 anillion cubic The poor reporter, as usual, 


feet. 
is blamed ; he onght to h but 


ave said 1650 million : 
his mistake was nought. 
Fatat Gas EppLosiIon a1 The coroner's 
inquest respecting the death of Mr. Levi Monk, who 
was killed by an explosion of gas at the Midland Rail- 
way Station, Leeds, on the 10th inst., was resumed on 
Wednesday last. 


LEEDS. - 


After hearing evidence of persons 


on the spot at the time of the accident, the coroner | 


adjourned the inquiry until the 8th prox. 

Gas Exprosion at Woxstanton.—A fatal explo 
sion of gas occurred on Thursday morning last at the 
Richard Edwards, Wolstanton. A 
servant girl went into a room, carrying a lighted can” 
dle in her hand. 


residence of Mr. 


There had evidently been an escape 
of gas during the night, for her entrance was imme- 
diately followed by an explosion, which killed the un- 


fortunate girl, and blew the of the 


room. 


out windows 


Launceston Gas Co, Limirep.—The first yearly 
meeting of this company was held on the 14th inst. 
The 


accounts showed a profit of £609 on the year’s work- 


Mr. J. Ching, chairman of directors, presiding. 


ing, or about 12} per cent. on the capital subscribed. 
The directors, however, reccommend a dividend of 5 
£369) to a 


reserve fund, as a working. capital, and to provide 


per cent. only, carrying the remainder 

against any contingencies that may arise. It was re- 
solved, on the motion of the chairman, seconded by 
accounts be 


Dr. Thompson, that the report and 


adopted, and a dividend of 5 per cent. was declared 


Merton Mowsray Gas Comp any.—The half-yearly 
meeting was held on the 11th inst.—Mr. Fitton in 
the chair—when the accounts presented were con 
sidered to be satisfactory. 
gineer, Mr. Lomes, was of a very favorable character, 
stated that 
sion iv the shape of purifying appliances, and the re- 
which he thinks ought to be 
the works will be in 


and he with the contemplated exten- 
placing of the retorts 
done next summer), admirable 
state of efficiency. The directors report was adopted, 
and their recommendation of a dividend of 20s. for 
the half-year ending the 31st of December was unani- 
mously passed. A vote of thanks to the chairman 


and directors concluded the business. 





BroMsGROVE Gas ConsuMER’s Company.—The re- 
port of the directors presented ut the meeting of 
14th inst., stated that the 2,000 
additional shares of £1 each, raised a few months ago, 


shareholders on the 


had enabled the directors to pay off their mortgage 
debt of £800, renew a large portion of the principal 
mains, and enlarge the principal gasholder. Although 
the expenses had been extremely heavy, and a re- 
duction had been made in the price of gas of 4d. per 
1.000 feet, there was an available balance of £575 for 
dividend, which at the rate of 74 per cent. was de- 
clared payable after the Ist prox. 


CuaTHam & Rocuester Gas Company.—The half- 
yearly meeting of shareholders was held on the 10th 
inst.—Mr. E. Winch in the chair. The report of the 
directors recommendei a dividend at the rate of 10 
per cent. per annum on the £50 shares, 7 per cent. 


In | J. Levy were re-elected directors, and 


a 





Mr. W. H following dire for fixing pencil drawings: ‘* Lay 
man, auditor. In the evening the direct | lrawin loping board, und pour boiling 
holders, with a few invited guests, includir e Mayor ently over it; this will remove all superdnous 
and High Constable, sat down to a sump! dinner | particles of lead, and will bring some of the size in 
at the ‘‘ Hotel,” Rochester Bridge 16 paper to the surface ; boil some isinglass or gum- 

in water to 1 a very thin size; pour it out 
~ ’ y+ es | flat d to cool; run the drawing through the 
Chemical and Seientrfic Mepertor, size, taking care that every part of it is well wetted 
: en | t on a board to dry (he size should be so 
RET " s to f just a litt sticky between the thumb 
We take the following items fro nd finger when cool. If too thick it will be seen on 
Evening: Post : 
- t after it is dry I have tried many ways 
The two planets, Nos. 158 and 159 : 1 re f fixing drawings, but have never found any equal 
spectively by Herr V. Knorre on the 4th, a i. iP hn De ee Another writer says The best solution 
Henry on the 26th of last January, have be ; to fix drawing ; that made with gum tragacanth. 
Koronis and Emillis. The latter was s the paper md. It fixes the pencil draw 
long after its opposition that it !s extremel) irable | ing l. It does ‘not cb p when wetted. 4th. It 
to obtain more observations of it soon, for l ‘ es vou to continue the drawing afterward if de 
lation of its orbit before it passes out of Vv ed Se 15th. It is possible to color over it.*’ 
the planet being very faint (below the t th ma 
tude), such observations can be made ie m Crookes, #. R. 8., has invented an ap 
aid of very powerful telescopes. paratus for weighing aray of light, which is thus de 
ribed in the London 7imex: Ina tube in which a 
Griffith's enamel is a recent invention wl 3 Said | y 1 has been produced, a very fine thread of glass 
to be unaffected by the action of irbol il, ar is suspended by both ends an iat one part of it is a 
hence useful for coating the inner walls of fever wards | small cross thread, to which is attached a dise of pith 
in hospitals. Plates of iron covered with this with one side blackened’ At the junction of this 
| and exposed to the prolonged action of piece is a small circular mirror so arranged that 
said to be kept fresh and clear from seaws t] rol ‘ y thrown on it from a lim -light shall be reflected 
itself showing no signs of rust after tl é mi 3 n to a graduated scale, and any twisting of the glass 
scraped off. It has been used by the B h and | thread shall be thus recorded. At one end of the 
other foreign governments. In India it report ; thread is a turning disc and a Harding's counter, 
that it does not blister under the sun's t [t has tside the tub The light to be weighed is allowed 
also been found effectual as a protection agair to fall on the pitl Chis, as in the simpler radiome- 
ants. tel is repelled, and its motion causes a torsion of 
iss ft id and a motion of the mirrorspot along 
To make a copying ink which requires ! ar he turning dise is employed to unwind 
take one ounce of coarsely broken extract of vood, | the thread inst this action, the mirror spot going 
and one drachm of crystalized carbot to zero on the scale. The counter tells the de- 
heat in a porcelain vessel with eight our f dist pres f torsion the glass thread has undergone by 
led water, until the solution is of a de A COLO! yunting the amount of unwinding required. Then 
Then remove from the fire and stir in ince of ttle iron weight, the one-hundredth of a grain, 
glycerine, fifteen grains of neutral chromate of pot- | , h is within the tube, is lifted by a magnet on to 
{ash dissolved in a little water, and a m ig 1S SO- | the little cross-bar, its weight causes a torsion, the 
| lution of two drachms of finely pulverized im-ara | mirror spot travels along thescale, andthe unwinding 
| bic. This ink keeps well, and does 1 ALCACK Stet performed as befor A candle placed six inches 
pens. The impression is taken on thit stened | away from the pith was found to give 1,628 degrees of 
copying paper, at the back of which is | s sheet volution, 1 the little iron weight 10,021 degrees. 
| of writing paper. indle-light is therefore calculated to weight 
; : ‘ 00175 grains. Mr.Crooks has made experiments on 
Lightning conductors are usually made of a the sun's light, and has worked out some calculations 


The report from the en- | 


| 
| 


rod, terminated by a point in platinum or gilt 


It is ¢ q 1al to 32 grains on the square foot, 57 


Made in iron the point would oxidize rapi 





I n the square mile, or three thousand million 
| disappear, and in using two metals there is the disad- | «,... on the whole earth. 
| vantage that contact between them is fr t <= 
fective. The lightning rod ought properly t 
made of one homogeneous metal, without welding or Rope Transmission in Mills. 
solution of continuity. This requirement is met I aa 
ia conductor invented by M. Saint-Edr which i Of late years the plan of transmitting power by end- 
made of a single rod of iron, in one piece from end | ’©*5 Topes instead of by flat belts or gearing, has been 
to end, coated partly or entirely with nickel rgely developed, and the results obtained have been 
latter metal does not oxidize in damp ai od is to warrant the conclusion that the use of such 
conductor, and adheres closely to iro J process | Means of transmission will become very greatly ex- 
of nickelizing is one easily and cheaply effected tended. In some cases failure, or excessive wear and 
have resulted from the employment of inferior 
Ourve Orn One of our city dailies r urks that ypes, or of bad forms of groves to receive these ropes 
it may not be generally known that a considerable | but the system, when properly carried out, appears to 


satisfactory results. Amongst those wha 


quantity of California olive oil is finding an apprecia 
special attention to the carrying out of this 


tive market here, andis coming into quite general 

use in our hotels and restaurants. Samples of the m of transmission are Messers. Pearce Bros., 

oil were recently submitted by a prominent restau- | Of Dundee, Se tland, who now, we believe, invariably 
lopt it in their practice when the power ofan engine 


rant keeper to a party of his patrons, wl rood ; 
Attar orit The 


and 64 in. in 


, 3 to be transmitted to a faster running shaft. 
judges of the article, for an opinion to be transmitted to a faster running 8 


es generally used are 44 in., 5} in. 


testing it, they unanimously reported it to be a first- | °P®S & i 


class article, and were much astonished on being in- | “!¢umference, and are made of thoroughly prepared 
| formed that it was of California product Che ar hemp. For the transmission of small powers a single 
ticle is put up by parties at Los Angeles in cans and *°P® f course, suffices; but for larger a number of 
cases, and is sold here at a slight reduction from the | Pes are employed side by side, each running in its 
rates of imported oil. Owing tothe prejudice against OW" 8TOve Re he 

home products, the agents have been obliged to label The system gives very great facilities for dividing 


each on the £12 10s, and £3. 6s. 8d. shares, and 10 | 


per cent. on the £8 10s. shares. The Rev. F. J. Kaw- 


lins, Alderman E. R. Coles, Mr. E. Winch, and Mr, 


the power of the engine between a number of shafts 


it Plagniol, a well known French brand , , 
without the employment of vertical shafts and tooth- 


A correspondent of the Hnglish Mechanic gives the ed gear, while the ropes also run very smoothly. 
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Messr. Pearce Brothers have, we believe, now applied 
rope gear to engines, developing in the aggregate 
about 7000 indicated horse-power, so that the system 
has been largely tested in their hands. Amongst other 
instances}they have applied such gear to a pair of en- 
gines for Calcutta, capable of indicating about a thous- 
and horse-power 

In this country we have seen hemp ropes employed 
in several cases to good advantage in the transmission 
of power, and with good success. In cases where it 
is desirable to turn corners, or carry power to a con- 
siderable distance, the rope has advantages over lea 
ther belts. 


sharp angles had to be turned in taking power about 


We call to mind one instance where two 
100 feet from one building to another ; to have done 
this with a belt would, under the circumstances, have 
been very difficult, but with a rope it was almost noth, 
ing. Itis somewhat more convenient to use hemp 
than steel or iron rope, as it will run with safety over 
smaller pulleys; it has the disadvantage, however, cf 
having less strength, In small machine work round 
belts of leather have long been used to advantago, 
and the V shaped belt of leather, 
success in many situations, 
to a rope. 
seem to be primitive, and a return to the methods of 


which has had such 
seems to be an approach 


Although this method of transmission may 


our ancestors, we are inclined to think that it has ad- 
vantages which will be found valuable in a great 
many instances.—Jron. 





Kanawha Splint Coal is sold in this city for 
$13 a ton; that is at retail, in small lots for using in 
grates. It gives general satisfaction whenever it has 
been used. The trade could be wonderfully extend- 
ed, if the price were put more nearly to the cost of 
putting it down here. 
in the face of allthe troubles the Chesapeake and Ohio 


Railroad has undergone for the past two years, the 


It is gratifying to notice that 


shipments of coal via this line from the Kanawha 
region of West Virginia show an increase as compared 
with last season. There is an unlimited supply of 
coal of most excellent quality for gas, house or steam 
purposes, im the Kanawha region; there should be 
more of it used inthe Northen States, and we trust 
the future management of the railroad will take an 
enlightened view of the matter, and endeavor to fos- 


ter the coal trade.—Coal Trade Journal 





An Antwerp Chemist has lately discovered 
that the vapor of chloroform will not only extingnish 
the flames of petroleum vapor very speedily, but will 
even destroy its explosive and combustible propor- 
tions, if mixed with it. This discovery may prove 
capable of practical application in the prevention of 
fires. 





Gas Stocks. 
quotations by W. BK. Scott & Co., Bankers, 
24 Prine Srreet, New York Ciry. 

Marca 16, 1876 

Be All communications wiil receive particular attention 
—_— 
Gas. Co.'s of N. a ( ity. 

Capital. Par Bid. Asked 





ND Soi ici teasnaninn #1.850,000 nO) 120 

Manhattan............. $000,000 50 270 

Metropolitan............ 2,500,000 100 140 

” Scrip... $1,000,000 ™ 101 

a Bonds.. 500,000 1000 104 
NOE icidedesatecansas 5,000,000 100 109 110 

" Bonds, gold. 900,000 1000 105 
i ke 4,000,000 100 145 148 
Central, Westchester 466,000 50 100 105 


Gas Co.'s of Brooklyn. 


Brooklyn ... 2.000.000 25 180 
CRREROID 6c scccensecies — 1,200,000 20 90 100 
” NN acesense 320,000 1000 «99 
Peoples sudaiies oe 1,000,009 10 65 70 
= Bonds .. & 825,000 Q5 
= Scrip a 800,000 ‘ i = 
Metropolitan........ 1,000,000 100 65 70 
Nassau......... Soiacs 1,000,000 25 101 
sa Ctfs.. 700,000 1000 96 98 
Williamsburgh ae ae 1.000.000 50 122 





Jacksonville, Ill 


Out of To DP Gas Companie Ss. 


Buffalo Mutual, N. Y 750,000 100 80) 

' Bonds 200,000 1000 90 
saltimore, Md ; 2,000,000 100 170 
stn Ctfs., gold 1,000,000 LOO 

Brockport, N. Y 25.000 100 so 


Citizens, Newark.. 918.000 


Ctis. 53,000 

® Bas. 124,000 
Derby of Conn... 160.000 100 80) 
East Boston, Mass. . 25 132 
Hannibal, Mo 100.000 100 95 100 
Hartford, Conn 700.000 25 i] 
Hempstead, L 10.000 100 
Jersey City ...... ; 286,000 20 1 170 
Jamaica, L. I... 25,000 100 


120,000 5O Sv 
£00,000 100 


Lewistown, Maine 3o 
100 85 


Lima, Ohio — 60,000 

uc Bonds 30,000 
Laclede, Mo....... . 100 110 Ll 
Peoples, Jerse y City : 125 135 
P eop sles of Albany 650,000 100 81 

Bonds 350,000 LOOO 

Peoples of Baltimore 25 96 ‘ 
Rochester, N. Y...... 100 0 60 
Richmond Co., 8. I. 300,000 
Fort Wayne, 100 


Woonsocket, R. I, 


150,000 100 100 





Halifax N.S noe 400,000 $0 148 150 
Hamilton, Ontario... 150,000 10) {9 


The following stocks were sold at auction 
7 


275 shares of Metropolitan Gas Co., New York, @ 
141 to 1434 





Price of Gas. 


New York, N. Y.... 2.50 
Manhattan, N. Y... 2.50 
Mutual, N. Y... 2.50 
Metropolitan, N. Y. 2.50 
Harlem, N. Y....... 2.15 


Municipal, N. Y.... 
Brooklyn, B’klyn.. 
Citizens, Bklyn.... 


Water Gas 











Peoples, B’klyn.... 2.75 

W'msburgh, B'klyn 2.7 

Nassau, B’klyn. .... 2.75 

Metropolitan, B’k’n 2.75 

Rome, N. Y 3.60 

Syracuse, N. oe 2.75 

epee, Ti, Veins 4.00 

Eastchester, N.Y... 3.50 

New Haven, Conn. 2.75 

Meriden, Conn...... 3.938 

Lowell, Mass........ 2.50 

Nantucket, Mass 3.00 Meter rent 15 cts. p. m. 
Belfast, Maine*.... t.00 

Wilkesbarre, Pa.+ 3.50 

Pittsburgh, Pa...... 1.00 

__ 3 ees 3.00 City lamps $28 p. ang 
Hagerstown, Md.. 3.75 

Charlottesville, Va. 3.50 Meter rent 20 cents 
Knoxville, Tenn.. 3.00 Meter rent 15 cents. 
Marietta, Ohiott 3.50 

| Tiffln, Ohio.......... 3.00 

Elkhart, Ind. 3.50 

Guelph, Ontario.... 3,50 





=) 


srockville, Ontario 





| Zanesville, Ohio 2.70 
Citizens, P’keepsie 2.70 Gwynne Harris process 
Ns tis ccaccdvivecss 3.2 
Jersey City, N. J 2.75 
Albany, N. rm eases 2.75 
Newark, N. ; 2.85 
East New: ae N J. 1 00 
Bloomfield, N. J.... 3.75 
Fredericksburg, Va 3.40 
* 10 per ct. off bills over $10; 5 per ct. off bills under ¢ 


10 per ct, off for prompt paymeut, 
t 20 cts, per M. off if paid by 6th. Consumers over 3000 ft 
30 cts. additional discount. 





PRICES OF FOREIGN AND DOMESTIC GAS 
COALS, 


{Reported Expressly for this Journal.) 
MARCH 2, 1876, 
DELIVERED IN NEW YORK. 
English Cannel, 
Ince Hall oem int $17 00 @ 
Kirkless Hall . ‘ ees i 16 50 @ 
English Caking Coals. 
Newcastle Gas eodenae Te , - BHO @ 00 00 
Liverpool caking Cocvecce : 1150 @ 12 00 
Rritish Province Coals. 


00 
00 


“a 


Pictou 


Seb ihn haw esiies e eee 2 00 
Block House—At Mines, $1.87, Gold ive - 200 
Caledonia—At Mines, $1.50, Gold ce ; 0 00 
Little Glace Bay—At Mines, $1.75, Gold . 000 
Lingan—At Mines, $1.75. Gold. ; 0 00 
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Syd y—Old Mine 








Reserve, $1.75, Gold Mine . ; 00 
ternational, ‘ ee as 
Duty, 75 cents pe rton, gold. Freight to New York $2 ( 
Cost of above coals delivered in New York, 
2 $5 00, currency. 
Pennsylvania Coals. 

Penn Gas Coa At Amooy ee +100 - $5 6 @ 0 | 
W estmoreland—At Amboy 5 60 @ 0 Ui 
(In New York both the above coals $6 00) 

iafton “ n aA 7 6 50 @ 0 00 
Youghioghe ny. ebavunee ee 600 @o0 00 
Waverly . P 6 00 a 0 UW 

West Virginia Coals. 
MurphyRun : wa sageoce $50 @ 0 00 
De yal | 650 @ 0 oO 
We iirmont 3 650 @ oO Om 
American Gas ¢ i 140 @ 0 00 
Fairmont 650 @ 0 oO 
New irgh Orre 650 @ 0 00 
Pinnickinich ..650 @ 000 
Clovert f Virginia .60 @ 66 
McKenzie Compound Mixture 
imerican ¢ annel < oals. 

Peytona of West Virginia . $12 50 @ 00 00 
Darlington of Pennsylvania. 
Cannelton Cannel 11 00 
Red Bank—at Philade iphia. ‘ ; . 6 50 

= at South Amboy.. _— ves 7 2 

Asphalts. 

Albertite of New Brunswick.. ; , $2100 @ mw 
rr Bitumen... <a ag aes -- @ 14 0¢ 

rhe Penn Gas Coal Company have contracted with the 
PittsburghGas-Light Co. fur their entire supply for th en-- 
suing year from their Youghiogheny mines, 

Within the iast week contracts have been made by some 


ft mpanies in New York for about 200,000 tons of Penn 


W ( stmore land, Waverly, Youghiogheny, and the West Vir 
ginia caking coals—at $6°00 per ton a reduction of 50 ceuts 
from last years’ prices. 





TO GAS COMPANIES, AND CITY 


GOVERNMENTS 
DYOTT’S PATENT 
CHAMPION STREET LAMP 


Doubles the Light with the same quantity of Gas used in 


anterns, All others waste half their light, illuminat- 


Sky, Or if the top s of metal, absorb it. 

SINGLE Tor GLAss LAMPS BOTH GLO- 
BULAR AND SQUARE become heated If 
a good light is putin them, and rain, 
hail or snow falling upon the HEATED 
GLASS BREAKS IT. When one glass is 
broken the wind will either blow the 
flame against the others and break 
them, or destroy the entire Lamp. 
Nine-tenths of the breakage and cost of 
repairs of other street lamps is owing 
to that cause, 

Dyorr’s “ CHAMPION ” is the only 
DOUBLE TOP—the only Lamp that has 
the Opaline White Dome, which isa 
never changing reflector ; it doubles the 
power of, and throws the light toa 
greater distance. It is also a perfect 
protecjoy, shielding the heated top or 
the lamp from all inclemency of the 
weather. The white dome is kep® coo 





|} bythe passage of air between it and the transparent globe 


below. Rain, hail or snow will never break either the globe 
ordome. The globe rests upon rubber cushions, and is sup- 
ported laterally by elastic springs, so that contraction or ex- 
pansion of the globe, or jerring of the post will not break it, 
They can be cleaned in one-fourth *he ime required to clean 
other lanterns. The metallic por’’ons are of iron, copper 
and brass,and are the mo durable, economical, efficient 
and cheapest lamps in existeice. For public buildings, and 
wherever an ornamental and powerful light is required, they 
are made in CLUSTERS Of 2, 3, 4, 6, T and 10 lamps, which 
have noequal in this or any other 2.untry for beauty, dura- 
‘lity, eficiency and economy, eicher. cost, use or ornament- 
ation. Designs furnished when requested for specific pur- 
poses. Ges companies, or those who have the lighting o 
Cities in charge, are solicited to communicate with us in re- 
ference to the agency for its introduction. 

The Franklin jinstitute has awarded our CHAMPION LAMP 
the highest premium: (they give a silver medal) and its Com- 
mittee on Science and the Ar‘*s has recommended it as the 
best lampinuse. It has also invariably taken the highest 
premium at every Exhibition at which it has been presented, 
and elicits the strongest commendations wherever itis used, 
We have several new and handsome patterns of Posts for 
Corporations, Parks, public and private use, also for clusters 

f lamps, thatare not excelled in bewuty or priee at which 
DYOTT MANUFACTURING COoO., 





hey are furnished 


Brooklyn Clay Retort 


FIRE-BRICK WORKS, 


VAN DYKE STREET, BROOKLYN, N. J. 


\ 
EDWARD D. WHITE, Surviving Partner of the late firm 
402-ly 


of J. K BRICK & CO, 





cr aT> 
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CHAPMAN VALVE 


MANU FA‘ 





MANUFACTURING CO. 


TURE 





RS O] 


Office and Sales Room 75 and 77 Kilby Street, Boston. 
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have used them to be 





nl 


These Valves have been in use for several 


years, and are pronounced by all who 





00 i = The Best Gas Valves Ever Made. 
00 = 
“ i = They afford a direct passage the full size of the pip: [The seats are made of an 
= alloy similar to Bassrirr metal, specially prepared for the purpose, and superior to all 
i) = other metals used for the seats of Gas Valves It does not corrode under any circumstan 
Og a= j ces to which it is expose sd. 
‘ ae | 
- \ | There is no LIABILITY OF COHESION between the Gate and Seat, and the Valves can 
i be relied upon to sHuT TIGHT and OPEN EASILY at all times—an important desideratum when 
. iz used for street mains, in cases of fire. 
n 
“ We refer to the following named Gas-Light Compani mong the many that have 
used these Valves : _ 
- 
r BOSTON GAS-LIGHT COMPANY, BOSTON, MASS. SOUTH BOSTON GAS-LIGHT COMPANY, BOSTON, MASS. 
CAMBRIDGE GAS-LIGHT COMPANY, CAMBRIDGE, MASS. CHARLESTOWN GAS-LIGHT CO., CHARLESTOWN, MASS. 
NEWTON & WATERTOWN GAS-LIGHT CO., WATERTOWN, Mj 88. LYNN GAS-LIGHT COMPANY, LYNN, MASS. 
LAWRENCE GAS-LIGHT COMPANY, LAWRENCE, MASS. FITCHBURG GAS-LIGHT COMPANY, rire gag MASS. 
PEOPLES GAS-LIGHT COMPANY, BROOKLYN, N. Y. | CITIZENS GAS-LIGHT COMPANY, NEWARK, N. 
} CITIZENS GAS-LIGHT COMPANY, BROOKLYN, N. Y. WILLIAMSBURGH GAS-LIGHT CO... W frp chant RGH, . eh eg 
. é 
n GAS AND WATER VALVES } INCH TO 36 INCHES DIAMETER. STEAM VALVES 4 INCH TO 12 INCHES DIAMETER 
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P. H. & F. M. ROOTS, PATENTEES AND MANUFACTURERS, CONNERSVILLE, IND. 


S. TOWNSEND, GENERAL AGENT, 31 LIBERTY Lapepecii NEW YORK. 


s 
The following are some of the advantages we claim for this Exhauster over all oth 
Firsrt.—It is simpler in its mechanical construction than any othe . Exha ster in ust 
Seconp.—The internal parts consist of only two revolvers, each cast entire in one piece, without a single serew, bolt, nut, washer, key 
or other part to get loose on the inside and stop or break the machine Phe internal of r parts, therefore, can not get out ordel 
and hence require no care or attention. 
Tuirp.—-Every part of the machine requiring ¢ are or attention, as the journals, gearing, et external, easily observed and attendea 


to. All changes, adjustments, and repairs are made from the outside 


minutes. 


Fourtu.—The internal operating parts are practically gas-tight, but are not in 
The machine is therefore operated with less power than any other 


wear. 
Firra.—They are built in the most complete and substant 

“——— is almost without limit. 
We build them of any required cape city, large or small 


Send for Illustrated Catalogue, giving all particulars as to capacity, speed, p 


end references to parties using them. 





can be renewed in a few 


The Ou] neal rs I necessary 
is no internal friction or 
munner, with ste shaits and improved joul nal bearings, and their 


] 


. ‘ , . 1 
1aapted to any K 1 Of WOrkSs * piace 


sions, and price of each sizg 


PHL & F, M. ROOTS. 
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OFFER 


COAL, CAREFULLY SCREENED, 


PREPARED 


AND 


GAS COALS. ; 


TH E 


PENN GAS COAL COMPANY 


NEW YORK AND CLEVELAND 


CAS COAL COM’Y 


| Of Pittsburgh, Pa. 


THEIR SHIPPERS OF 


MINERS AND 


YOUGHIOGHENY GAS COAL. 


This Company is prepared to furnish any amount of their 
justly celebrated, and acknowledged superior GAS COAL, t 
any point reached by railroad or navigation. On most favor 


FOR 


GAS PURPOSES.*: 


—Ov 


Their Property is located in the Youghiogheny Coal Basin, near Irwin’s and Penn Station, | 


m the Pennsylvania Railroad, and on the ¥ 


OFFICES 


Phil’a, 
PLACES OF 
Pennsylvania Railroad, Pier No. 


No. 11 Merchants Exchange, 


866-Ly 


OF WEST 
Offer for sale the following Coals, from 
delivered at RICHMOND, Va. 


CANNE!I 


ginia, 


ubic feet of GAS of 64°54 CANDLE POWER: 


CANNELTON C 


Per cent. of Ash in 
VoOuATILE 


MATTER. 


CoE. Coal CoxKE. 


35.1 64.9 2 6 


MAXIMUM 
—gave 16 14-100 Candle-Power. 
COKE, of very fine anality 


SALES AGENTS 
= Ww. 


SCOTCH CANNE L COALS. 


Wee SUBSCRIBER IS P REPARED TO CONTRACT FOR 

the supply of all the principal SCOTCH CANNEL 
COALS, Prices and Analyses of the various Coals will be 
forwarded on application. 


JAMES M°KELVIE, 
CANNEL COAL MERCHANT, 
HAYMARKET, EDINBURGH. 


ESTABLISHED 1840. 357-ly 


WREN’S GAS WORKS. 


W. C. WREN, 


Corner of Jay and Water Streets, 


BROOKLYN. N. Y. 
] AVING GRANTED THE USE OF ONE OF 
my Patents to the Gas-Light Company .of America, 
and settled my claim against them, I inform 
that I continue to erect the Works known as 


Wren’s Cas Works, 


and sell Licenses to use my Patents for making Gas from 
Petroleum. 

Gentlemen of the profession :—As your consumers demand 
a better light, and as that demand has been in many cases 
sought in vain to be met by using different abortive imita 
tions of my various processes, would it nut be well to make 
success sure by trying the plan of theSinventor 

You can enrich your Coal Gas to any desired standard, by 
using my process, in the simplest manner, and much cheaper 
than by any other method. Addreas as above. 397 


the profession 





Youghiogheny River. 


2 (Lower Side). 
Greenwich Wharves, Delaware River. 
Pier No. 1 (Lower Side), South Amboy, N. oJ 


CANNELTON COAL CO. 


VIRGINIA. 
their Colliery at CANNELTON, Kanawha County, 


STON CANNEL, 
cknowledged to be the most valuable ENRICHER produced in this country, a gross ton yielding 10,000 
COKE 32 bushels, of good quality. 


SAT ING 


YIELD, 5.06 cubic feet of Gas per pound of Coal—A yield of 4°78 cubic feet per Ib.. 
—1453 pounds produced from one ton of coal 

J. TATNALL LEA, 
(PERKINS & JOB, 27 South Street,N. Y. ; 


BENEDICT & SON, New Haven. 


General Office—384 Penn Avenue, 
PITTSBURGH, PA. 
Cc. & P. RR. Coal Pier 
CLEVELAND, OHIO 


WILLIAM A. McINTOSH, President 
A. CARNEGIE, Vice-Pre sident. 
90 Wall Street, New York. W. P, DE ARMIT, Treasurer. 


| THOMAS AXWORTHY., Agent 
= x 
SHIPMENT. W. H. WATERBURY & CO., General Sales Agents 
j 
' 


| Branch Office 


at Cleveland, Ohi 
351-1y 137 Broadway, New York 


PEYTONA 


CANNEL COAL 


From West Virginia. 
West Vir- 

Yields over 13,000 teet of Gas perton. At ter 
thousand feet (standard yield) the 


Purifies 4,510 feet to the bushe 


illuminating powe 
is over 43 candles. 
of lime 

S. E. LOW, Secretary, 


COAL. *“Ottiee, 


a 


58 Broadway. 
OFFICE OF THE 


NATIONAL GOAL GAS COMPANY, 


Sulphur in Specir. GRAVITY 





CoKE. OorTL. bp rg COAL. GAS. No. 4 Warren Street, New York. 
MATTER. 
od H. P. ALLEN, President. 
I. B. BRICE, Vice-President. 
go 1.48 ?° .66 1,289 476 A. H. ALLEN, Secretary. 


Wi. J. VALENTINE, Treasurer. 
GEORGE W. HMAREIS, Engineer. 


This Company is the owner of the GWYNNE-HARRIS, o1 
AMERICAN HYDROCARBON process, for making Gas for 
Lighting or Heating purposes, by the perfect decompositio 
of superheated steam, under what is known as the 


GWYNNE AND HARRIS PATENTS. 
This process ha& been fully tested nearly 
feet of Gas having been made under it, and fully demonstrat 
ing the fact that itis the greatest improvement ever made 
in the manufacture of Gas, either for Lighting or Heating 
purposes. With halfaton of Anthracite Coal 150,000 cubi 
feet of Gas per day is made from three benches, and the labor 
is sosmall that one man can attend three or four benches. 
The process can be put into either Coal or Oil Gas Works 
(or where both Coal and Oil are used) at small cost, without 
| any interruption to the working of other benches, The Cit! 
| zens Gas-Light Company of Brooklyn, after using it for more 
| than seven months, have fonnd it not only far better, but ac 
| tually cheaper than atmospheric airin making Gas, with the 
use of “ petroleum and its pruducts.” 
Further information, and terms of sale of 


Treasurer, P. O. Box 1747 Philadelphia. 


91 State Street, Boston. 


),000,000 cubi 


THE NEWBURGH 


Orrel Coal Company, 


Mines at Newburg, Preston County, W. Va. 

Company’s Office, No, 52 8, Gay Street, Baltimore, Md. 

C, OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, Sec’y. 

Cuas. W. Hays, Agent in New York, Room 7, Trinity Build 
ng, 111 Broadway. 

SINCLAIR & AGNEW, Agents, Alexandria, Va. 


This Company offer their very superior Gas Coal at lowest | 
ma: ket prices, 





rights will be 


} » a 3 the Compsny 248-1y 
It yields 10,996 cubic feet of gas to the ton of 2,240 lbs, of | Ce eee 
good illuminating power, and of remarkable purity; one | 
bushel of lime purifying 6,792 cubic feet, with a large amount | > 2 ? 
stoke of good quality Portland Cement. 
t has been for many years very extensively used by various 
Gas Companies in the U nited States, and we beg to refer to Rom a iL} Cem ent, 
the Manhattan, Metropolitan, and New York Gas Light Com- = 9 ‘ . 
panies of New York; the Brooklyu and Citizen’s Gas Light | 96 2 7) > > 
Companies of Brooklyn, N, Y ; the Baltimore Gas Light Com- | K eee s White c eCnee nt, 


pany of Baltimore, Md., and the Providence Gas 
pany, Providence, R. I. 
jest dry coals shipped from Locust Point, wharves, and 
prompt aitention given to orders for chartering of vessels. 
224-lv¥ n 


THE DESPARD COAL COMPANY 


OFFER THEIR SUPERIOR 
,a ps . r 
DESPARD COAL Corner Maiden Lane, 


To Gas Light Companies throughout the country. t® Remit 10 cents postage for “ Practica 
Agents, PARMELEE BROTHERS, No. 32 Pine street, N. Y. | Cement 
BANGS & HORTON, No. 31 Duane street, Boston. 
Mines in Harrison County, West Virginia. 
Wharves Locust Point, 
Compat,’s Office, 15 German St., 
Among the consumers of Despard Coal, we name: Man- 


Light Com- y 
8 z NuMBERS 1 AND 2. 


From best London Manufacturers, 


FOR SALE BY 


S. L. MERCHANT & CO., 


76 South Street, New York, 


344-ly 


Treatise or 


B. E. CHOLLAR, 


GAS ENGINEER, 


914 OLIVE STREET, ST. LOUIS, MO. 
204-ly \ BD5 ‘ 


; ; 
f Baltimore. 


hattan Gas Light Company, New York; Metropolitan Gas 
Light Company, New York ; Jersey City Gas Light Company, 
N.J.; Washington Gas Light Company ; 
| Company, Maine. 
*." Reference to them is requested; 


Portland Gas Light 










Ma 


TH 


rom the 
Pi tsl 
GAS PU 


yughic 


TO 


1852 


New Y 
Orde 


CL 


Re: 


lurnis 


Publis 





Mar. 16, 1876: American Gas Light Journal. I 


THE WAVERLY COAL AND COKE CO. Advertisers Inder. 


La) 
Fa 




































4 Offer jor Sale the $2 In looking for advertisements, see figures 1 to 12. wi 
\ rackets, at h of advertisement pages, 
/ l] LOC, L[ e N y CO) A | GAS BURNERS, APPARATUS, ETC. 
J z x we m~ y American Meter Co.—West 22nd st., N. Y., Arch and 22d 
st., Phil., 548 Washington st., Boston... . 1 
T 7 iggy ,y 7 Cast Iron Gas and Water Pipe—S, Decatur Smith, York and 
DOUBLE SCREENED, stro Ges end Water ir Smithy 
P : . ‘ A : , F ; ast Iron Gas and Wi; ate r Pipes—R. D. Wood & Co., Phila- 
rom their Colliery at Smith's Mills, on the Youghiogheny River, thirty-seven and a half miles souther!s elphia Pa 5 ee 
Pittsburgh. ‘This Coal has the preference in Pittsburgh over all other YOUGHIOGHENY COAL for ist Iron Gas and Water Pipe—Jno. McNeal & Sons, Bur- 
GAS PURPOSES. gton, N. J . 
anklin Foundry and Pipe Works—Jas. M arshall & CO., 
Lhe facilities of the WAVERLY COMPANY are unsurpassed by those of any other Company onthe) * Nineteenth street, Pittsburgh, Pa , ose 
chiogheny Gas Valves (Chapman) 75 and 77 Kilby st., Boston, Mass.. 
g g y. Burners—C, Gefrorer, 248 North 9th st., qghila. , Pa 
. , 8 Purification—St. John and Cartwright 
. Full particulars can be had by addressing Gat Matava: net Sarris, T ari fin & Co.. 12th and Brown | 
sire s it 4 THITTETTICIT IT TEE Te eT 
Gas . W. Goodwin & ¢ ompany, 1012 Fi 
PERKINS & JOB, Agents, mergatioe Pha Ph ts combat 1 
. ; Gas eter Manufacturers arris & Bro., 1117 Cherry st, 
27 South Street, New York. Philadelphia, Pa ; ; 
91 State Street, Boston. Gas Fixtures, Etc.—Mitchell, Vance & Co., 507 Broadway. J 
Clay Gas Re , ete.—J. H. Gautier & Co., cor Greene 








TORRANCE,MERRIAM & CO., J. H. GAUTIER & CO., gaan dees tee uily dk Fowieh, Laure t, Phila, Pa. 


1852 Da a, Me Mey 1876. 


Hurdles. Mai ah attan Lime Hurdle Co., Geo, W. “Day, 
as., NO. ? vad Square, Haverhill, Mass 

al cotch Tips—Charles H. Meyer & Co, , 227 
street, Phil. Pa : ; 


MANUFACTURERS GREENE AND ESSEX 8 TREETS, | \stions, tube Works Con fe Wiliam St, NY 





CORNER OF 





Conically Slotted Wood Trays—John L. Cheesman, 
47 al ue C., N. Y. : 5 i rae ne 
YPITE OVNITIND TPeehny i M4 Ae Va nt Smith & Sayre, 95 Liberty sttreet 
OF THE GENUINE m KE hi S iD } ( I f } * N . od A Condenser—Jas. R. Smedberg, Sole 


1 Pr ancisco, Cal.; Henry Cartwrighf, 
Pa 


SABBATON MANUFACTURERS OF i Snr nares 


Gas Ex! hes Bus S. 8: Townsend, Agt 5 Liberty 
¥ ‘ ideens 


Coke Shovels, Clay Gas Retorts, can ; "aaa 








WITH EITHER Gas House Tiles, snc = t Phila, Pa. int a iis, 
Law ur D Hanes, Fite Bricks, Btc. Rte. ei sees A 
‘Ground Clay, Fire Brick and |, Watistreet,x. ¥ tei — i eect 


ytona Cannel Coal—S. E. Low, 58 Broadway, mY. 5 
WELL KNOWN AMONG ° . Che Newburg Orrel Coal Co.—Chas. W. He Agent in N 
: Fire Sand in Barrels, York, Trinity Building, 111 B wait, i... a Hew 


. , oe 6 
The Principal Gas Compa- | nnell Gas Coal—s2 8. Gay Street, Baltimore, Md...... 6 





: j ALWAYS ON HAND Ww oreland Coal Co.—230 South 3rd Street, Phil. Pa. || 
nies throughout the Country. | Yougheogheny Coal—Perkins & Job, 27 South St N. ¥.... 7 
zg. 7 1Al 
- re Se GA FOUNDRIES. 

; _ | 393-ly C. EK, GREGORY Atlantic Dock len Works hn P, Kennedy, Office 98 

Prices Repvucep, and Shovels delivered in | "tikeate atmaek. i. ek tnsay A ae eee 

New York per lots of one dozen or more. RILEY A. BRICK & co st-Iron Pipes and | ~~" B. 8. Benson, 52 East Monu- 

bs 200 2 ° *? peut MiPGOs, Bakers. Bee 6 os kok k owns ccobbeenveceen< 
Orders solicited. o99-6 ’ Continental Works—T. F. Rowland, Greenpoint. 

- MANUFACTURERS OF umden Iron Works, Camden, N. J.—Jesse W. Starr & Son. 

ss CL Y RETORTS Gloucester Iron Works—J. P. Michellon, Sec., 6 North ith 
: A y be t street, Phila., Pa. 6cuvc UR ddpbetenenende 4 
9 CAS IRON { ES, M Street Foundry.—Geo. Stacey & Co., ¢ ine innatl.O.... 5 


y jational Foundry and Pipe Works—Wm. Smith, Carrol, 
| CLAY RETORTS. FOR WATER AND GAS, Pike, Smallman & Wilkins streets, Pittsburg, Pa....... 
ys = | ALSO, Oregon m Foundry—Herring & Floyd, 740 Greenwich 
7 j street, H Ysa... aeeawN 1 

. —— GAS WORKS AND MACHINERY CASTINGS Fora , [ron Works Morris, Taskar & Co., P hilaae Iphia. 12 


nee Steam and Gas Jax agheain- Providence, R. I.- 


le JOSEPH CLIFF & SONS. OF EVERY DESCRIPTION, H. A. Branch, Agent oe App gs 5 a 


iz Ne 112 Leonard Street, New York. WATER METERS, PUMPS, ETC. 

i WORTLEY, LEEDS, Kinky A. BRICK. W. W.CAMPBEI Cast Iron a, fo or Wes ater and Gas—Riley A. Brick, oo 

; | se : RICOTTA GETOGE, Tee Bcwwc css sete nbesctodsccecs ovognesmeses 
oe . Valves for Water, Ste am and Gas Ludlow Vv alve Man’g 

ENGLAND, Gas Engineers Co., 940River street, Troy, N. ¥....+.... 

it \re open to arrange with a respectable and responsible firm | 4, Se i a ars . TOR RIITD ; CLAY RETORT WORKS. 

: f l f their AND PARTIES ENGAGED IN THE BUILDING O1 B. Kreischer & Son, Clay Retorts, etc., 58 Goerck st., N- Y. 8 

‘ the sale o 1e1 


- - ~ —< heltenham Fire Brick and ne Retort Works—Evens & 
GAS Say OR kx =. Howard, 916 Market street, St. Louis, Mo. 


Patent Clay Gas Retorts, ; Manhattan Clay Retort Works. ‘15th st., near Av. C|N.Y_. 8 


who desire information regarding PETROLEUM GAS, ¢ er 1delphia Fire Brick Works, Vine and 23d sts., Phila. . 8 
e : gah 
. for use pure or for enriching, are requested to address. s [e em — — . palin 
For the United States and Canada. wp esratel jen . ] LAMPS, STOVES, PETROLEUM, ETC. 
ing particulars. . umps—M. B. Dyott, 114 South 2nd Street, Phil. Pa. ...... 1 
These goods are very superior to any yet made, and are J. DE Ol tent Lamp Post—J. W. Graham, Chillicothe, Ohio, or 
cially suited for export, being so strong and well made. 3 363-un! Treverton, Northumberland Ce’ Ya \. M. Callender, office of this Journal. 


C. & Son would deliver at New York or other port—the | FOR SALE YWISCELLANEOUS. 
rm of Agents would then take all expenses and responsi- ’ resting of Gas Coals—Prof. Henry Wurtz, 
They can be delivered at such prices as will assure 12 rrace, Hoboken, N.J. .........esseeeeeees 10 


Ar tect an dad Gt neral Gas Engineer William Farmer, 
ery large trade. References given and required, 2t 200 { ons Broadway Room 9, N. » 





Brass Cocks, Plumbers’ Materials, etc “ete, _—MecNab & Har- 
a J - 2 - n Manufacturing Co., 56 John st., A de dite de dee <n 7 
MITCHELL, VANCE & CO., CANNE L CHI PS. Cements—S. L. Merchant & C ompany, 76 South st., N. ¥. 
Manufacturers of entractors for Gas Works, Etc.—Murray & Baker, Fort 


} Address H, E. HOY, _ Was , Ind 5° x ; st ss 2 * Seer 
‘ eh ] 73 - 9% . For s System of Bookeeping—A.} Callender & Co. » 42 
CHAN DHeL_LINnRS . 34 New Street, N. y Pine st., New York.. Pia 1 
as Er , t. Chollar, 914 Olive St., St. Louis, Mo... 
t Company of America, 63 and 64 Drexel Building, 
yas Consumers Guide—A. M. Callender & Co., 42 
Street, Y 
achusetts “Institute ‘of Technology— Samuel Kneeland 
ton, Mass 
oal Gas ¢ ompany ‘HH. P. Alle n, 4 Warren street 





And Every Description of 


GAS FIXTURES, 


y . 
. Also Manufacturers of | P 4 } N G FE i E LIC 
ne Gilt Bronze and Marble Clocks, warranted best Time- | F 
b= CAS MACUN 











keepers, Mantle Ornaments, &c. 











OTR, eco COCO RHEE EEE HERE TH Sees eeese 
y r F S ol of Mines, Columbia Coll 9 iin , 
Saiesroom, 597 BROADWAY, 228 C ANAL ST. : ho: Son atic ambia Col a $i Hoot goth ot at 
Rear Entrance 140 Mercer Street,) ; New York......... ssanide nists Gooloade SES 
NEW YORK. | Scientific and Practical Chemist and Geologist—Profetsor 


furnishedciadesigns for Gas Fixtures for Pnoblic Churche N 7 Henry Wurtz, 12 Hudson Terrace, N. J................. 
eed Screening Sho } G. W. Dean, 1258 Bi awa 
Public BallsLodges, &c. g Shoveln- . roadway, NY. 
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° Fie Pan Works, nae & are 








i & 
" Fire Brick Works and Office, id 


(SUCCESSOR TO JOHN NEUKUMET), 


ses” “Plans of Settings for Benches of Threes, Fives, and Sixes furnished, free 
— NEW YORK 


FIRE BRICK AND CLAY 


ce Establish a1 
(Branch works at Kreischervilie, Staten Island.) 
B. KREISCHER & SON, 
OFFICE, 
58 Geoerck Street, cor. 


ed in 1845, 


Delancy, 


GAS RETORTS, TILES & FIRE BRICK 
Of all shapes and sizes. 





FIRE MORTAR, CLAY AND SAND. 


shortest notice, 
B. KREISCHER &SON_ 


MANHATTAN 
FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS. 


ADAM WEBER, 
(Successor to MAURER & WEBER.) 
PROPRIETOR. 
Office and Works, [5th Street, 
Manufactures of 
FIRE BRICK AND TILES, 
Of all shapes and sizes. 
FIRE MORTAR, CLAY AND SAND. 


Avenue C, 





mR. D. Woo >D ie CO... 


PHILADELPHIA. 
MANUFACTURERS OF 


CAST IRON PIPE 
FOR GAS AND ;WATER 
Lamp Posts, Valves, Etc. 


Mathew’s Pat. Anti-Freezing Hydrants, 


400 Chestnut Street. 


s®” Articles of every description made to order at short 
notice 1)5 


CHAS. H. MEYER & CO., 


227 Chestnut Street, Philadelphia, Pa., 


IMPORTERS OF 


LAVA TIPS AND SCOTCH TIPS. 


ALL ORDERS DELIVERED FREE TO NEW YORK, 
359-15 


SINGTON FIRE BRICK. BRICK CLAYS _ 




























of charge, 


JOHN McNEAL & 
Retort Works. 


N.Y) 


Articles of every description made to order at the 
| our We 









La 
: RETORT. WORKS: } 








PHILIP NEUKUMET, 


Manufacturer of Fire Bricks, Tiles, Gas and Sugar House Retorts. 


upon application. 


SONS, 


MANUFACTURERS OF 


‘Cast Iron Gas and 


Water Pipe. 


Works—Burlington, N. J. 


Having withdrawn from the firm of R. D. Woop & Co., 


\ practical management of which we have had since the 


ization of that firm until June 1 
rks for the manufacture of CAST IRON PIPE 4 
Castings generally. 

Having immediate rail and watercommunication with New 
York and Philadelphia, as well as the coal and iron reg 
we have every advantage of situation. 

Our experience in the manufacture of Pipe for a great 1 
years, has enabled us in rebuilding to 
chinery and Fixtures of the very best 
jood werk, 

We are now prepared to contract for this 
under the most favorable terms. 


871, we have now complet 


practically apply M 
character, to in 


class of Castings 


Office and Works Burlington, N. J. 


S. DECATUR SMITH, 






a 


CAST IRON N GAS ) WATER PIPE, 


Foundry, Cor. of York and Moyer Streets, 
PHILADELPHIA. 

Several Thousand 2, 3, 4,6 and 8 Inch 
Cast [ron Gas and Water Pipes on 
hand, for immediate delivery: 

R@ FITTINGS FOR GAS AND WATER MAINS.~u% 





JAMES MARSHALL & CO. 


Franklin Foundry and Fh 
Pipe Works, | GLOUCESTER IRON WORKS. | a . 


MANUFACTURERS OF CLOUCESTER NJ. - 


GAS, WATER, AND OIL PIPES, bem: i 


















# Ork,, 18th, 19th, 20th and Kailroad Street. 
Office, No. 23 Nineteenth Street. 
Pittsburgh, Pa. 
N.B.—Pipes from 8-iacn and upwards cast in i2ft.len hs. | 
S@™ pond for Circular and Price List. 


Cast | 
| ol . 


DAVID S. BROWN, Pres't 
BENJAMIN CHEW, 


CAST IRON GAS AND WATER PIPE. 


ron Heating and Steam Pipe. 


GAS 


\ Gloucester Iron Works, 


OFFICE—NO. 5 NORTH SEVENTH STREET, 
PHILADELPHIA. 


JAMES P. MICHELLON. Stes 


rreas. WILLIAM SEXTON Sup’t. 


Stop Valves. water or Gas 
Fire Hydrants, 
HOLDERS 






















x 


fnech 


a 


Gas 
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SMITIL & SAYRE 


Mackenzie 


Ard Patent 


‘2 


ci 
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MANUFACTURING COMPANY. 


Patent Gas Exhauster 


Compensator. 
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T. DEAN, Pres’t. li, N. SMITH,Treas. 
5. F. Dewey, V. Pres} OFFICE OF (unas. F. Dean, Sec. 


THE GAS-LIGHT CO. OF AMERICA 


Nos. 63 and 64 Drexel Building, 
P. O. Box, 5131. NEW YORK. 


THE GAS-LIGHT COMPANY OF AMERICA, owners of 
the Patent Processes for making ILLUMINATING GAS from 
PETROLEUM and its products, known as the 


Gale and Rand 


AND 
Wren and Barker Patents, 


are prepared to treat with Gas Companies and Manufactur- 
ers of Gas for the use of said processes. 

An examination of the merits of these inventions as dem- 
onstrated by practical experience in alarge number of Gas 
Works employing them, will not fail to convince the intelli- 
ligent Gas Manufacturer of the great advantages derived 
from their use. 

Gas of unexceptional quality, of high {lluminating power is 
made at many of these works by these processes, at a cost of 
from 40 per cent. to 60 per cent. less than an ordinary quality 
of Jluminating gas can be made by any other methods in use. 
Gas Companicsgenerally may easily, and at small outlay for 
making the necessary changes in manufacturing apparatus, 
double their net earnings, and supply a much better light to 
their patrons, at greatly reduced prices, 

The Company respectfully refer to Companies using these 

es in this city, Reading, Penn., Chicagy and else- 
where, and especially to the Mutual Gas-Light Company o! 
Detroit. Mich., whose works more nearly conform in all de 
tails of construction to the original plaus of the inventors 
than those of other Companies. 

For Correspondence, etc. , address to office as above. 

CHARLES F. DbAN, Secretary 


1842. DLEILY & FOWLER. 1876. 
LAUREL IRON WORKS, 
ADDRESS, 39 LAUREL STREET 
PHILADELPHIA. 


sMANUFACTURERS OF 


CAS HOLDERS. 


SINGLE AND TELESCOPIC—W17TH CAST 
OR WROUGHT IRON GUIDE FRAMES. 


We are prepared to furnish Holders, Wrought Ir Roof 
Fremes, Bench Castings, Condensers, Scrubbers, Purifiers, 
rips, Bends, Tees, and all other Iron Work connected witb 
Gas Wurka. Previous to 1868 our Mr. D. built nine Gax Works 
and fifty-four Holders, Since that date we have built thre 
(fas Works and Jorty-siz Holders. We superintend in pers 
the erection of all our work, and would refer to the Gas Com- 
panies a* the following places, where we have built Holders, 


since 1568: 
Lancaster, Pa. 
Willtamsport, Pa 
Bristol, Pa. 
Catasaqua, Pa, 


Barnesville, O 
Franklin, Ind 
Jacksonville, I 
Joliet, Hl. 


Kittanning, Pa, Lawrence, Kansas 
Hazelton, Pa. Jefferson City, N. O ’ 
Freeport. Pa. Algiers, N. O., La 
Huntingdon, Pa. Kalamazoo, Mict 
Pittston, Pa. Buffalo, N 


Sethichem (S), Pa 

Sharon, Pa, 

Canton, Pa. 

Annapolis, Md. 

Parkersburg, West Va. 
| Lynchburg Va. 

Yc ungstown, UO 


Ogdensburg, N. Y 
Waverly, N 
Little Falls, 
Penn Yann, 
Watkins, N 
Crioucester, 
Salem, N.J 


fiat he Lond 


Steubenville, Mount Holly, N 
Zanesville, © Piainfleld, N. J 
Mansfield, © Knglewood, > 
Merion, O Dover, Ds 
Belleaire, © Pittsfield, Mass 
Ataens UO Meriden Conn 


to 
sq 


T. F. ROWLAND, 


Continental Works, 
GREENPOINT BROOKLYN, N. Y,. 


ENGINEER AN D MANUFACTUREB OF 5 


PRS Ake 


ve 


Seer Be eee 


ES 


Pr) 


GAS-HOLDERS 
OF ANY MAGNITUDE, 


yndensers, Scrubbers, Purifiers, Retorts, Hydraulic Mains 
l other articles connected with the Manufacture and 
Distribution of Gas, furnifhed with despatch. Plans 
and Specifications prepared, and Proposals given 
for the necessary Plans for Lighting Cities, 
Towns, Mansions, and Manufactortes. 


anda 


JESSE W STARR & SON, 


Camden Iron Works 


Camden, New Jersey, 

Office in Philadelphia No. 435 Chestnut St., 
where a member of the Firm can be scen 
between 12 m. and 2 p. m. daily. 
MANUFACTURERS OF 
KINDS OF CASTINGS AND APPARATUS FOR GAS 

WORKS, 


Wrought Iron Roof Frames, 


For Retort and other houses. Retorts and all castings re- 


uired for setting them in the latest and most improved 
iel. WASHERS, CONDENSERS, SCKUBBERS and EXHAUSTERS 

for relieving the Retorta from pressure, PURIFIFRS, varying 

from 2,000 to 2,000,000 cubie feet daily purifying ce pacity, 


Wrought Iron Lime Sieves 


Station Meters of all sizes, 


GAS HOLDERS, 


TELESCOPIC AND SINGLE, 
With cast fron guide and suspension frames. GAS GOY- 
ERNORS or REGULATORS, STREET MAINS, from 1 to 
48 INCHES DIAMETER, for WATER or GA8, Street Main con- 
nections, such a8 BRANCHES, BENDS, Drips, SLEEVES, etc, 


STOP VALVES, from 3 to 30 inches, for both Water and 
Gas. 


Wrought Iron Work. 


All the Smith and Sheet Iron work required in and about 
Gas Works. 226-tf 


Jesse W. STARR. Jesse W. STARR, JR. 


EVENS & HOWARD, 


Manufacturers of a superior quality of 


Fire-Brick, Clay Gas 
Retorts, 


Gas Tile, Drain Pipe, Fine 
Ground Fire Clay. &c. 


916 Market Street, St. Louis, Mo. 


TYRCONNELL GAS COAL., 
MINED IN TAYLOR COUNTY, WEST VA. 
Company’s Office, 52 8. Gay St., Baltimore, 

CHARLES MACKALL, Secretary. 
CHARLES W. HAYS, Agent, Room 7, 111 B’way, N. Y. 
Baltimore, Md. 


for Purifiers, 


SHIPPING POINT 





rhis coal yields 10,000 cubic feet of Gas, with an {lluminat- 
Forty bushels of very superior 
ke, with little Ash, and scarcely any clinker. 


g power of over 16 candles, 


Of-ly 
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CINCINNATI GAS “WORKS. ERECTED 1871-72-73.—_WM FARMER, ENG. 


WiIiLLIA M 








LACLEDE GAS 


EFA R Mi 





WORKS ERECTED 


IER, 


.872._WM. FARMER, Eno. 


ARCHITECT AND GENERAL GAS ENGINEER, 


111 


WILLIAM FARMER may be consulted upon all matters connected with the construction of GAS WORKS, or any other description of baildings. 


BROADWAY, 


TRINITY BUILDING, 


Room 





farnish General and Detail Drawings, Specifications and Estimates for Gas Works of any capacity. 


PATENTEE 


OF THE FOLLOWING 


95, 


New York. 


Will 


INVENTIONS : 


Exhausters for Gas and Foul Lime Ventilation, 
Dumping Barrows for Coal, Coke and Lime, 
~ Hydraulic Mains for Retort Benches, . 
Blowers for Forges, Foundries, &c. 
Pumps for Water, &c., &c. 


GEN. CHa&. Roome, President Manhattan Gas-Light Company, N. Y. GEN, A. HICKENLOOPER, 
A. W. Brnson, President Brooklyn Gas-Light Company, Brooklyn, N. Y. | 
W. W. ScarsonovehH, President Cincirnati Gas-Light Compan’, Cincinnati, Ohiv. 
6. L. Husrep, President Laclede Gas-Light Company, St. Louis, Mo, | 


Professor B. SILLIMAN, New Haven, Conn. 


To Gas Companies. 


CHEESMAN’S 


CONICALLY AND DIAMOND SLOTTED 
SOLID WOOD TRAYS. 


Patented Ocrosen 21, 1862 anp June 10, 1873. 








The above Trays are made from half inch to one anda 
quarter inch thick with a strong centre piece, bars bevelled 
Aiso the Diamond Bar Tray crn be used either 
They 
are now used by more than three hundred Gas Companies 


on op. 
side up smoothest and most durable Trays in use. 


in the United States and other places. 
JOHN L. CHEESMAN, 
181 and 153 Avenue C, New York. 


GEO. W. DRESSER, 


"| THE LOWE GAS PROCESS 


we. 


REFERENCESB: 





S. A. STEVENS & CO.,, 
SOLE AGENTS. 
ROOM 87, ASTOR HOUSE. 
P. 0. Box 1110, NEW YORK. 


AND 
430 Watnet Srrert, Paotaprrrara. 


TO GAS COMPANIES. 


JACOBI’S IMPROVED 
APPARATUS FOR DRYING COAL 


cCOM- 


400 


IS SIMPLE, INEXPENSIVE AND EFF*CTIVE AND A 
PLETE SUBSTITUTE FOR THE STORAGE SHEDS NOW USED 
Address for particulars, JACOBI & WAKD. 

217 Scott Street, Baltimore, Md... aud 

401-2t 167 West 491th Street, New York, 

$e ATTENTION OF MANUPACTURERS oF 
COAL, GAS ircailed toanew Process [ r Making | 
Gas from the Hydrocarbons distilied from Bituminons Coal | 
at 9 low temperature and Water Gas, so combined as to util- 
ize the entire luminiferous capacity of the coal, thus avoid- 
ing the destructive action of Incandescent Coke upon the | 


Hydrocarbons, and insuring the greatest possible economy | 


CIVIL ENGINEER. 


TRINITY BUILDING,’ 


ROOM 93. 


| 
| 
| 


111 BROADWAY |; 


and convenience in manufacture. 
For particulars inquire of Dr. M. W. KIPDER, 47 India 
Street, Boston. 40i-12t 


GEORGE H. MORRISON, 
Importing Tailor 


No. 25 East Fifteenth Street, 


Bet, 5th Av’e and Union Square, 97-ly 





| for preserving in a co 


Vice-President Cincinnati Gas-Light Co., Cincinnati, Ohio 


FREDERICK CROMWELL, Vice-President Laclede Gas-Light Company. St. Louis Mo. 
C. Vandervoort SMITH, Engineer Manhattan Gas-Light Company, N. Y. 

JaMES R. SMEDRERG, Consulting Engineer. San Francisco, Cal.” 

Prof. HENRY WURTz, {2 ITucson Terrace, Hoboken, N. J. 


Keep the Journal for {Reference 
HUTCHINSON’S PATENT 


Strap File and-Binder 





a | 
« AMERICAN 


Gae-Light Jour 


seed te ee | 
eal 
eae | 


Ge 











ADVANTAGES OF THE STRAP FILE. 


Ist. It is simple, strong, and easily used. 
2nd. Preserves pepers without punching holes, 
3rd. Will always lie flat open. 


{th. Allows any paper on file to be tt ken off, with- 


out disturbing the others. 


We wil! furnish to our subscribers this important article 


neenient form, the numbers of the Jour- 
is issued, at the vury low price of $1.25. Se 
y Express or Mail, as directed, 

By Mail the postage will se 20 cents, which will be add 
to the price of the Binder. Send orders to 


A. M. CALLENDFR & CO,, . 
42 Pine Street, Room 18 New York, 


nail as it 
either | 
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THE UNITED STATES 
OISTING AND CONVEYING CO., 


OFFICE, 115 BROADWAY, NEW YORK. 


ALBERT H. KING, President. MATT. P. WOOD, Engineer. 


The MACHINES manufactured and 
supplied by this Company for 





Yee 


ay 





é HOISTING and CONVEYING 
P GOAL, &c., &c., are AUTOMATIC, 
COMBINING SIMPLICITY, 
GENERAL UTILITY and GREAT 
FACILITY IN WORKING. 
i They are NOT LIABLE to GET 


OUT OF REPAIR. 





Weighing Apparatus be attached, and will weigh without cxtra cost. 
Reference, by permission, is made to the Manhattan Gas-Light Co., at their Works, 
18th Street and North River, N. Y., where the Machines may be seen in daily operation. 
LEHIGH AND WILKESBARRE Coal Co., 20th STREET AND E, R., N. ¥ PRLACK DIAMOND STERL WorKS, PITTSBURGH, Pa, 
We use your Machine, one man only being required to operate it. It is a decided im- The Hoisting 1 Conveying Machine suits us. We cannot say too much in its favor, 
provement over any method we have ever seen for Hoisting and Conveyinn material of | 
any kind. ' 


Working Models of the various Machine may be seen. and full information obtained at the Company's office, Rooms 1, 2, and 3, 115 Broadway, N. Y. 


CAS PURIFICATION.) REMOW AL. PROVIDENCE 


may : 
St. John and Cartwright’s  BUTLER’S PATENT bie Co., 


NEW IRON COMPOSITION Coke and Coal BUILDERS OF 
Has purified, per bushel, on a single test, 10,000 feet of West- aaa 2 . Be : - 
] moreland Gas. With revivification lasts indefinitely. Sur- SCREENING SHOVELS ( be NS W ( YR k S 
passes in POWER and ECONOMY all known materials, Saves ; yi Xe XN 
ij ANI 


largely in FIRST COST, SPACE, LABOR, SUPERINTEND- MADE FROM BEST MAL- 
ENCE, and all current expenses. Will purify easily sulphu- LEABLE IRON AND STEEL 


rous gas, wholly unmanageable by lime. Takes out all the am- 
rorsisuy wm voxeon> | GAS-HOLDERS 
rs ’ 


monia. Now operating in the following Gas Works: iarnem*‘ 
HANDLES 


5 
} 


New York (2ist street); Port Morris; Hunter’s Point; East 
New York Worcester, Lynn and Cambridge, Mass.; Lewis- 
ton, Maine; St, Albans, Vt.; Pawtucket, R.I.; Meriden, Ct., 
and being introduced in many other places, | 

Cost 70 cents per bashel. One bushel for each square foot | 
of Purifier sufficient, Rights to use for life of Patents, for 
daily makes of gas in thousands; under 25,000 $200; under 
50,000, $400; under 100,000, $500 $250 additional for each addi- 
tional 50,000 per day. 

For further information and instructions, apply to 

ST. JOHN & CARTWRIGHT, 
2ist Street and Avenue A, New York Gas Works, | 

ce Immediate arrangements are urged, as the demand for 
the prepared composition is increasing so rapidly that delays 
in supply may occur. 


Perfect in their operation RETORT HOUSE ROOFS, 
strong,and from their great durability PURIFIER COVERS, 


vastly more economical than any 8u 
stitute. Refer to all the principal gas COKE BARROWS, 
Companies in the country, W A 

knowledge them as the “‘ ne plus tra WATER TANKS, 


of Coke Screening Shovels 


Orders addressed only t Particular attention given to 


HERRING & FLOYD, 


Sole Agents Enlarging and Rebuild- 
740 Greenwich St., Ne. W- . 
re I still retain th SARA ing Gas Works. 
TON LETTERS PATENT ive granted 
a Ben or pri f uny othe? | Ppryorpan Orrice anp Manuractory Corner Pine 


GE@, STACEY, HENRY KANSHAW WM.STACEY. 


GEO. STACEY & CoO., 


MANUFACTURERS OF SINGLE AND TELESCOPIO 





AND Eppy Srreerts. Provence, R. I. 
FREDERICK GRINNELL, President, J.C, TARTSHORN, Tre 8, 
F H. MAYNARD “cretary. 


GAS-HOLDERS. NATIONAL FOUNDRY 


AND ALL KINDS OF 
Curcaao Orricr, 105 Wasurneton Sr., Cutcaco, Inn 


Cast and Wrought Iron Work AND PIPE WORKS 
Used in the Erection of Gas and Coal Oil Works. | OFFICE AND WORKS—CARROLL, PIKE, SMALLMAN FARRINGTON & BRANCH, Agents. 
ae | AND WILKINS STREETS, 
Foundry on MILL STREET; Nos. 33, 35, 37 and 39. PITTSBURGH, PA BRiDpD’Ss 


Office and Wrought Iron Workson RAMSAY STREET Cin 


cinnati, Ohio. W ML. Ss WET’ He. Gas Consumers’ Cuide 


REFERENCE. 





Cincinnati Gas-Light Co. | Baton Rouge, La., Gas Co. | Manufacturer of all kinds of GAS and WATER PIPE), ., Se a ee ER a Seger 
Indianopolis Gas Co. | Saginaw, Mich., Gas Co. BRANCHES, CONNECTIONS, T’s, ELBOWS, an ADICS CVOLY GEE CONSUMCE'SO ABPEISEED By See wie 
Dayton, O., Gaslight Co. | Oshkosh, Wis., Gas Co, | 0 Py aTINGs USED Ln a ag ’ out any previous knowledge of the Gas Meter, the quantity 
Covington, Ky., Gas Co. Peoria, lll., Gas Co. ee See ee ae and money value of the Gas consumed. Aliso the best method 
Springfield, O., Gas Co, Quincy, Ill., Gas Co. WATER WORKS, ire ry ake te me ane of tea ties 

erre Haute, Ind., Gas Co. Champaign, Ills., Gas Co. : “ a eee einer an - | Of obtaining from Gas the large ‘ preven Bent, 
Madison, Ind., Gas Co. Carlinville, Ill., Gas Co. We offer special inducements to parties wishing to pur- | _ It will be to the advantage of Gas Companies to supply 
Kansas City, Mo.,GasCo. | Bowling Green, Ky., Gas Co; | chase. My Pipe is Smooth, regular in weights, and cast ver- | *e!r Consumers with one se v compe Sof enswledan in 
Topeka, Kansas, Gas Co. | Hamilton, Ohio, Gas Co. | tically ve nting omplaints arising fr m the 7s Bccagaat dd now ledge in 
Purlington, lowa, Gas Co. | Vicksburg, Miss., Gas Co. ~ he “ ” e ‘ Soy" : regara to theregistration of their meters. Forsalie& 
Nashville, Tenn., Gas Co. | Denver City, Cal., Gas Co. N. B.—Pipe from 3 wach and upwards, cast in engths. A. M. CALLENDEK @& Us., 

"42 Pine Street, New York, Room 18, 


Rk. T. Coverdale, Eng’r Cincinnati, and others, t@” SEND FOR CIRCULAR AND PRI IST. gs 
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HARRIS, GRIFFIN & CO.. 


Iwth and Brown Streets, 


and 49 DEY STREET, 


Philadelphia, Penna. 


NEW YORK CITY. 





Manufacturers of WET AND DRY GAS METERS, STATION METERS, SHOW AND TEST METERS, METER 
PROVERS, PRESSURE REGISTERS AND INDICATORS, BAR AND JET PHOTOMETERS, WET AND DRY CENX- 
TER VALVES, and all Apparatus pertaining to Gas Works in their line. 

Patentee and Sole Manufacturer of the ORIGINAL and ONLY CORRECT GAS EXHAUST GOVERNOR, 

We hereby caution all parties against making, vending, or using any Gas Exnaust Governor that will be an encroachment of our patent. 


The support and confidence of Gas Companies, so long enjoyed by us, encourage us to pursue the same undeviating course that has contribu- 
ted to establish the character of our house, and with our extended experience and increased facilities, develop the latest improvement that Science 
can apply, in the construction of Gas Meters, etc., and thereby merit a continuance of the favors hitherto so liberally extended to us, always guar- 


antceing satisfaction. 


ANDREW HARRIS. 
NOW READY AND FOR SALE, | 


FODELL’S 
| 


System of Bookkeeping 


FOR GAS COMPANIES. 


Price $5, which snould be sent either In Check, P. O. Order, 
or Registered Letter. | 

Blank Books, with printed headings and forms on this sys- | 
tem, will be supplied to Gas Companies, by applying to W. P, | 
FODELL, Philadelphia, or 





'A. M. CALLENDER & &*., 
Office Ga8S-LIGHT JOURNAL, 42 Pine St., N.Y. 


MCNAB & HARLIN MAN’FG CO. | 


MANUFACTURERS OF 


BRASS COC 


FOR STEAM, WATER AND GAS. 


Plumbers Materials. | 
| 









WROUGHT IRON PIPE. 


Cas and Steam Fitters’ | 
TOOLS. 


56 JOHN STREET, N. Y. 
a Illustrated Catalogue and Price sent on application, 
378-3m 


HERRING & FLOYD, 
| 
Oregon Iron Foundry 


738, 740, 742 and 744 Groenwich St,, N. Y 
MANUFACTURERS OF 
ALE KINDS OF CASTINGS 
AND 
APPARATUS FOR GAS-WORKS, 


BENCH CASTINGS 
from benches of one to six Retorts each. 
WASHERS: MULTITUBLAR AND 
AIR CONDENSERS: CONDEN- 
SERS; SCRUBBERS, 
(wet and dry), and 
EXHAUSTERS 
for relieving Retorts from pressure. 
BENDS and BRANCHES | 


of all sizes and description. 





FLOYD'S 
MALLEABLE 


PATENT 
RETORT LIp. 
SABBATON’S PATENT 
FURNACE DOOR AND FRAME. 
SELLER’S CEMENT 
Tor stapping leaks in Retorts 
GAS Goy 


onnected with ‘ rewulat Gas V 


ERNORBS. 
and everything « 
low price, and in complete orde 

N. B.—STOP VALVES from! 
at very low prices, 
SILAS C. HERRING, 





GRAHAM™’S 


Patent Anti-Freezing 
LAMP POST. 

THE BEST, 
CHEAPEST AND 
MOST DURABLE 
POST EVER OF- 
FERED TO THE 

PUBLIO. 
W OosteER, O81 
Jan. 24, 1871, 
J. W. GRAHAM, 

Dear Sir: Yours of 
the 14th inst at hand. 
In reply I would say 
that we have tested the 
six anti-freezing Lamp 
Posts purchased from 
you, and find them to 
be all as you represent- 
ed. Whilst nearly a 
dozen of our sixty-five 
Posts were frozen down 
last month and first of 
this not one of yours 
was affected by the 
heavy frost. What can 
you sell them at? 

Yours traly, 
LUCAS FLATTERY 
Sec’y Wooster Gas- 
Light Co. 





Address the Patentee, 
J. W. GRAHAM, 
Chillicothe, Ohio, 


LUDLOW 
Valve Manf’g Co., 


OFFICE AND WORKS 
93S to 954 River Street and 67 to S3 Vail Ave 


TROY, NEW YORK. 


BRASS AND IRON SLIDE VALVES. 


(Double and Single Gate ¥ inch to 36 inch—outside 
inside 


2°)-9t 


screws, 
HYDRAULIC MAIN DIP REGULATORS, 


ALSO 


FIRE HYDRANTS. 


5S. 


> 
\ 


ENCES FURNISHED. 


SEND FOR CIRKCULAI 


REFE! 





and 
Indicator etc.) for Gas, Water and Steam— 


for the 


JOHN J. 


A. VAN TUYL, AGENT, 


143 Duane Street, N. Y., 
DEALER 


GRIFFIN. 


CONTRACTOR IN 
Cast Iron Pipe 
for Gas, Water, Etc. 


WITH THE 


‘ROBBINS PATENT JOINT.” 


Pipe UNDER WATER a Specialty. 


AND 


The RopBINS PATENT JOINT 


nown method for 


is the best and cheapest 

connecting Gas and Water Mains, and is 

‘lieved to be the only absolutely gas-tight joint made. De- 
ions of the Pipe, caused by the settling of the earth in 
trenches, do not impair nor cause his joint to leak. 

For further information and references address 

VAN TUYL, Agt., 143 Duane Sr., N. Y. 


JOHN P. KENNEDY, 


SUCCESSOR TO 
Eloy. Kennedy & Co., 
GAS ENGINEER AND CONTRACTOR 


Erection, Alteration and Extension 
of Gas Works. 


PLANS, SPECIFICATIONS AND ESTIMATES, 
Office 98 Liberty Street. P. O. Box 2,34 


398-3m A. 


AGENT FOR THE 
ATLANTIC DOCK 


Iron & Machine Works, 


FERRIS, WOLCOTT AND DYKEMAN STREETS, 
South Brooklyn. 


MANUFACTURERS Of every kind of Gas Machinery, Retorts 
Bench Castings, Wrought Iron Work, Multitubular and Air 


Condensers, Washers, Scrubbers, Purifiers, Exhausters with 


every equipment complete for large or small Works, Gas- 
nolders, Telescopic or Single; Iron Roof Frames with Cor- 
nice Gutters, covered with Corrngated Iron or Slate; Iron 
Doors and Iron Pivot Blind Windows; Coke Barrows, Fire 
Tools, Retort Lids, Cotter Bars and Screws, Stop Valves, Tar 
Valves for Regulating Dip in Hydraulic Mains, Pressure 


| Governors for Street Mains, and Compensators for Exhaust- 


ers that are unrivalled for unvarying accuracy 
gines, Boilers, Ete., Ete, 
Post Office Box 2,348, Office 98 Liberty st 


Steam En- 


Prof. Henry Wurtz, 
Chemist and Ceologist. 


Offers 3 essional!l servic 


es, in the field and the labora- 


on, by the most recent and advanced 
estions of Water supply of towns 
ani-boilers, etc. 


, Spring ana Well-Water 


Chemical Analyses 


8, made by the mest 


Laity f GAS CHEMISTRY, and the 


as and other Coals, and Potable Waters. 
es and unequalled facilities for these 
] Examiner in the 


US Pas 
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SAMUEL DOWN, President. THOMAS J. EARLE, 


American Gas Light 


secretary. a; ©, 
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HOPPER, General Supe rintenden, 


AMERICAN METER COMPANY. 


MANUFACTUR 
aR Wet and Dry Gas Meters (with Slide or Rotary Valves), 
N- 

A full assortment of the above kept at the Manufactories 
Agencies. 


87 Water Street, Cincinnati. 
20 South Canal Street, Chicago. 








Station Meters, 
Registers, Meter Provers, King’s Pressure and Vacuum Gauges, Exhauster Governors, 


ya Sole Agents for W. Suca’s PHOTOMETRICAL and ANALYTICAI 
and Agencies, 


ERS OF 


Dry Centre Valves, Pressure Registers, Pressure and Vacuum 
Expe Meters, Watchman’s Clocks, Etc., Ete, 
1 GAS APPARATUS. 


orders may addressed, 


-rimental 


where be 
American Meter Compauy, 

512 West Twenty-sceond Street, New York. 

Arch and Twenty-second Street, Philadelphia. 








U- 511 Olivo Street, St. Louis. 548 Washington Street, Boston. 
ice a ——— ———— —- = — a — 
ar- vient : a hn ote — 
- . a 
HARRIS, HELME & McILHENN»S 
" Successors to Harris & Brother. 
ESTA BLISEILC YD 10°48. 
AN CAFS b FTX ANY Sr ¥ ARTA *\ SX\P ERT, ZIATT ; 
PRACTIOAL GAs WEMED WANVPACRURERS, 
Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa.,’ 
To manufacture Wet and Dry Ges Meters, Station Meters, Experimental Meters, Meter Provers, on ntre Seals, Governors, 
” Pressure Registers, Indicators, Photometers, and all kinds ot Gas Apparatu Also furnish all other Articles 
appertaining to the use of Gas Work 
From our long Practical Experience of the Business (covering a period of ! personal supervision of all 
Work, we cun guarantee all orders to be execu ted promptly, and in ever r 
WASHINGTON HARRIS. WILLIAM HELME JOHN McILHENNY. 
st a = — 
ig 


WILLIAM W. G( 


No. 1012, 1014 and 


Philadelphia, 


MANUFACTURERS 


Dry and Wet GAS = TERS, Station Meters (Square, Cylindrical 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Press 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), 
ernors, Exhauster Governors, Photometers of all descriptions. 

Testing and Chemical Apparatus of all kinds, and of the most perfect 


King’s;Pressure 
Letheby’s Sulp hur and oo m 


JODWIN & CO. 
1016 Filbert Street, 


Penn’a. 


OF 


vr in Stave G Meters, King’s and Sugg’s Experimental Meters, 
ure Guages of all kil id Pressure Registers, Pressure and Vacuum Re- 
and V. acuul ‘Gas Di yand Wet C entre Seals, Dry and Wet Gov- 


Tes st Apparatus complete—also 


description, for all * irposes relating to Gas. 






















Coodwin’s Improved Lowe’s Jet Photometer. 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe's Jet 
SOLE MANUFACTURERS of the oRIGINALANd ONLY DIAL whereby the CANDLE POWER and PRESSURE can be il 

Special attention to repairs of Meters, and all appar: atus connected with the busines 

All work guaranteed first class in every particular, and orders filled promptly. 


Also Patentee and we are the 
ad, and all others are infringements. 


Photometer 
stantly reé 





WILLIAM WALLACE GOODWIN. 





RE - mo 


MURRAY & 


Practical 


CENTENNIAL DRAWINGS. 


Prospective or Geometrical Drawings 
of Buildings and Apparatus, 
poses. Finest work. 


And Contractors for the 
Gas Works, 


MANUFACTURERS OF 
IMPROVED 


ALI 
suitable for Exhibition Pur- 


Address 


[335 ly] 


THE 
APPARATUS 
THE MANUFACTURE 


HOWARD KIRK, Special Partner. 


BAKER, : j 


Builders. B. S, BENSON. 


MANUFACTURER OF 


(= 


Ercction of 


LATEST AND M 
AND TOOLS 
& DISTRI 





Se ee TION OF COAL GAS Cast Iron Pipes and Fittings, 
Ct?” WorkKS AT THE RAILWAY DE! AND 
a FORT WAYNE, INDIANA. 
GARDNER BROTHERS, Gas and Water Mains. 
We manufacture Bench Castings Wa I 


MANUFACTURERS OF meised Multitubular.” and A 


Clay Cas Retorts, Ges Molders, Wrought Iron ‘Trussed. 1 


Wood ar 
Wroug 


1d Iron Trays for Pur 


t Iron Scree 


Retort Settings, 


Fire Bricks, Ete. “sos surmise rracica 1 
Works, Lockport, Westmoreland Co,, Pa.) personaly g calito 
Office, 96} Fourth Avenue, new works, or the alteration or ext 
PITTSBURGH, PA. nite mos a Te 
J. R. SCOTT, izes our de lings, 


a seh We would r 
n'l Agent for New England, YY natterns and works 
my | 


208 Washington St., Boston 





espectiulls nvite Wes 


ich cast vertically in1234¢ feetlengtha 
Office & factory 52 East MonuMent St, 


te, BALTIMORE, MD. 


ae nasa, C+ GEFRORER, 


trod. hace. GAS HEATING AND COOKING APPARATUS, 
FITTERS’ herpes APPARATUS. ETC., 


No 


248 North Eighth Street, Philadelphia. 
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MORRIS, TASKER & CO., Limited. 
PASCAL TRON WORKS, PHIL’A. 
DELAWARE IRON CO... NEWCASTLE, DEL, 
OFFICE, NO. £09 SOUTH THIRD STREET, PHILADELPHIA. 


Office and Warehouse, 15 Gold Street, New York. 
Office and Warehouse, 36 Oliver Street, Boston, Mass, 
FOR GAS WORKS MACHINERY, ADDRESS OFFICE, 209 SOUTH THIRD STREET, PHILADELPHIA. 
Manufacturers and Builders of Gas Works, of all Descriptions, of the latest improved Plans. 
WROUGHT IRON ROOF FRAMES.— For Slate. or Corrugated Iron Coverings, with Cast Iron Cornice Gutter. 


Iron Doors and Frames, Wrouglit Lron Pivot Blinds, Windows and all kinds of Castings and Smith Work - 
for Buildings. 


BENCH CASTINGS.— Retorts, and all Castings and Wrought Iron Work required for Setting them on the Latest 
Plan. Tar Gates, Wrought Iron Stand Pipes, Retort Lids, Cotter Bars, Coal and Coke Wagons and Stokers’ 





——— 





Tools. ‘ 
EXHAUSTERS,—Exhausters and Compensators, By-Passes to pass from 4,000 to 150,000 cubic feet of Gas per “a 


hour, with Engines, Governors, Pressure and Vacuum Gauges. 
SCRUBBERS.—Single or Multitubular Scrubbers, with Self-Acting Pumps for Ammonia Water. 
W ASHERS,— Cataract and Single and Multitubular Spray Washers. 
CON DENSERS,— Single and Multitubular Air and Water Condensers. 
PURIFIERS,.—For Purifying from 1,000 to 2,000,000 cubic feet capacity daily, with either wet or dry Lime, or ; 
Oxide of Iron, and with either Ash Rivetted or Wrought or Cast Lron Lime Sieves. 
CARRIAGES,— Movable Lifting Carriages for Purifiers, arranged either for Floor or Overhead use. 
METERS,.—Square and Round Meters of any capacity. 
GAS HOLDERS. Single Lift and Telescopic Gasholders, with Cast or Wrought Lron Suspension Frames. | 
GAS GOVERNORS.— Station Governors, with Regulating and Indicating Colunins for Inlet and Outlet Pipes, also | 
Dry Governors with Flexible Diaphragms for Underground Pipes. 
STOP VALVES.— Double Faced Stop Valves for Gas or Water, from three inches to forty-eight inches diameter. 
These Valves are proved on both sides, with a heavy Water Pressure, Flange and Bell Pipes, Fittings and 
Drips of all descriptions. Steam Boilers and Hot Water Apparatus for Heating, Building, and Gas Holder 
Tanks. Lamp Posts and Lanterns. 
Sole agents and manufacturers of Morton and Tlotmiuns,and Munzinger’s Patent Self-Sealing Retort Lids, 
Manufacturers of Wrought Tren Welded Tubes, Plain, Galvanized and Rubber Coated, for Gas, Steam, and 
Water. : 
Lap-welded Charcoal Iron Boiler Tubes. 
Oil Well Casing and Tubing. Gas and Steam Fittings. Improved Sugar Machinery. 


P, Munzinger’s Patent Ash Lime Trays. 
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In use at the following Gas-Light Companies: 





Pittsburg Gas Company, Pa. New Orleans Gas Company, La. Augusta “tas-Light Company, Ga. 
Peoples Gas Company, Baltimore. ° Salem fins-Light Company, Mass. Huntsville Gas Company, Ga. 

Lowell Gas-Light Company, Mass. New B.liain Gas-Light Company, Conn. Chattanooga Gas Company Tenn. 
Lynn Gas-Light Company, Mass. Rahway Gas-Light Company, N. J. Murfreesboro Gas Company, Tenn. 
Albany Gas-Light Company, N. Y. Trenton Gas-Light Company, N. J. Hagerstown Gas-Light Company, Md. 
Schenectady Gas.Light Company, N. Y. Elmira Gas Company, New York. Hanover Gas Company, Pa. 

Utica Gas-Light Company, N. Y. Erie Gas Company, Pa. Easton Gas Company, Pa. 

Jersey City Gas Company, N. J. Columbus Gas. Light Company, Ohio, Uniontown Gas-Light Company, Pa. 
St. Paul Gas-Light Company, Minn. Westchester Gas-Light Company, N. Y. Coatesville Gas-Light Company, Pa. 
Cumberland Gas-Light Company, Md. Santa Cruz Gas Company, Cal. Houston, Gas Company, Texas. 
Hartford City Gas-Light Company, Conn. Lawrence Gas-Light Company, Kansas. Wilkesbarre Gas Company, La. 
Richmor2 Gas Company, Va. Salem Gas Company, N. J. Middletown Gas Company, New York. 
McKeesport Gas Company, Pa. Indiana Gas-Light Company, Pa. Washington Gas-Light Company, Pa. 
Middletown Gas Company, Pa. Peoria Gas Company, IIl. Princeton Gas-Light Company, N. J. 
East Newark Gas-Light Company, N. J, Montclair Gas Company, N. J. | Newark Gas Company, Ohio. 
Binghampton Gas Company, N. d. Williamsport Gas Company, Pa. Pontiac Gas-Light Company, Mich. 


Zauesville Gas Company, Chio, Wooste: Gaz I ‘ght Company, Ohio. And numerous other Companies, 


